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October 24, 1934 


American Machinist 


Special Apprentices 


H. W. DUNBAR 
Manager, Grinding Machine Division 
Norton Company 


A machine tool concern ap- 
praises the skilled labor in 
its plant and takes steps to 
avoid a future shortage of 
expert hands 


OW THAT the smoke of the de- 
pression has begun to clear away 
and we are taking an inventory 

of what we have on hand in the way 
of material, it seems logical that we 
should inventory our personnel as well. 
A few months ago, at the Norton Com- 
pany, we did this and we found that 
our foremen and machinists in the shop 
were for the most part men well along 
in years—some close to the pension age. 
We also recognized that most of the ap- 
plicants for jobs were unskilled in ma- 
chinist’s work or had never applied 
themselves for any length of time to a 
particular training. We found also that 
the most promising of the younger men 
in our organization were those who had 
been trained by us five and ten years 
ago in our apprentice training course, 
which at that time was of three years 
duration. 

It was only natural then, putting 
these facts together, the need for men, 
the realization that good men were not 
available, and the remembrance that the 
old apprentice course furnished ma- 
chinists of the type we wanted, that 





An address before the National Ma- 
chine Tool Builders’ Association at Atlantic 
City, October 2, 1934. 





Apprentices are given practical instruction in the operation of various 

machine tools. In this picture one of the boys is shown operating a 

Lucas horizontal boring mill while the foreman stands ready to offer 
advice and check the work 


we decided to revive the apprentice 
course. 

The new training course lasts eight- 
een months. During this time the ap- 
prentice is assigned to some department 
in our shop. Here he receives specific 
training in some branch of machine 
work, as for example, on the milling 
machines, the boring mills, or in the 
lathe department. At the end of each 
working day, all the apprentices spend 
one hour in a class room lecture, listen- 
ing to various men in our organization 
on subjects pertaining to machine work. 


Before the course is completed, each ap- 
prentice will spend a few days in the 
other departments in the shop, with an 
opportunity to see the various types of 
machine tools in operation, and at least 
acquire a speaking acquaintance with 
them. However, our real objective is to 
train a man in some one line, the in- 
tention being, of course, to assign a man 
to that same department upon the com- 
pletion of his course. We have in mind 
that the men selected as apprentices 
are potential gang leaders, assistant fore- 
men, and foremen. 

















- APPRENTICE . 


Chis Agreement is made in triplicate this. . 






AGREEMENT . 
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Norton Company doing business in Worcester, Massachusetts, hereinafter known as the Employer and........... 


whose relation to the Apprentice is that of 


For the purpose of acquiring the Art or Trade of Machinist, said 


ee 


“eee eee weee 


an04ees@0 62060808 


, hereinafter known as the Apprentice, and 


vee wetean , hereinafter known as Guardian, 


hereby 


ee ee eee eee eee 


becomes an Apprentice to said Employer and said Employer hereby accepts him subject to the terms and Rules and 
Regulations herein stated, and such other rules and regulations as may be at the time of the signing of the Agreement 


or thereafter in effect. 


1. The Apprentice and his Guardian hereby promise that the 
Apprentice shall conform to and abide by all provisions of the 
Agreement, and shall faithfully serve his Employer during the 
full period of time named in this Agreement. 


2. The Apprentice and his Guardian agree that the Apprentice 
shall do all in his power to learn said art or trade during the 
period of this apprenticeship. They also agree that apprentices 
shall attend classes after regular scheduled working hours, for 
which work the scale of pay herein set forth does not apply. 
Apprentices shall do a reasonable amount of home work as 
required by the instructors. 

3. It is further agreed by the Apprentice and his Guardian, 
that the Employer shall have the right to discharge the Appren- 
tice for inability to do the work or acquire the knowledge neces- 
sary for graduation, infraction of Rules and Regulations govern- 
ing Apprentices and to rearrange his working hours should the 
state of business warrant it. 

4. The practical training will consist of a specific training in 
some shop department where the Apprentice will spend the major 
portion of this time. Hé will also have a brief period of stud 
in several other shop departments to round out his practi 
training. 

5. The Employer agrees to assign certain members of its or- 
ganization to the task of instructing the apprentices in such sub- 
jects as the reading of drawings, planning work, Methods 
Department routine, and such other subjects, which in the 


opinion of competent members of the Employer's organization, 
would be suited to the training of an Apprentice. 

6.It is agreed by the Employer and Apprentice and his 
Guardian, that the period of apprenticeship shall be eighteen 
months, or a total of not less than 3,000 hours nor more than 
3,200 hours. 


7. The Guardian of said Apprentice, on his or her part, cove- 
nants and agrees that the Employer may pay to the Apprentice 
all wages and compensation which may become due for his 
services. 

8. The Employer shall pay the Apprentice for services rendered 
as follows: 

Ist 15 weeks—25¢ per hour 
2nd 15 weeks—28¢ per hour 
3rd 15 weeks—31¢ per hour 


If the Apprentice works on piece work, the bonus, as figured 
by the rules pertaining to piece work for Apprentices, will be 
added to the above pay for services. 

9. Due to general conditions beyond the control of the Em- 
ployer, it may be necessary to revise the above figures from time 
to time. 

10. Apprentices shall have the right to terminate this agree- 
ment for satisfactory personal reasons, and upon proof of the 
same, the Employer shall furnish a statement terminating the 
agreement without stigma to the Apprentice. 


4th 15 weeks—34¢ per hour 
Last 18 weeks—37¢ per hour 


Rules and Regulations Governing A pprentices at Norton Company 


1. Applicants for apprenticeship under this agreement must 
not be less than sixteen (16) years of age, must possess the 
equivalent of a grammar school education, and Parent or 
Guardian must present birth or school certificate giving age of 
applicant. 

2. Apprentices shall adhere to and abide by all Shop Rules and 
Regulations. 

3. The first two months of the apprenticeship shall constitute 
a probationary period, or trial term. The apprentice shall receive 
credit for the time served during the probationary period, when 
it is satisfactorily completed. 

4. This Agreement does not go into effect until the probationary 
period has been satisfactorily completed, and may be annulled by 
either party during the trial term. 

5. All lost time must be made up before passing from one pay 
division to another. 


6. The Employer reserves the right to suspend work in the 
shop, wholly or in part, at any time it may be deemed neces- 
sary. In such case, the Apprentice shall be paid only for the 
actual time he shall work. An Apprentice who has bee sus- 
pended because of business conditions, shall have the option of 
resuming training before any additional apprentices are employed. 


7. Should the conduct within or without the shops, or the work 
of the Apprentice not be satisfactory to the Employer and the 
Director of Apprenticeship of the Chicago Branch, National 
Metal Trades Association, the Apprentice may be dismissed at any 
time without previous notice, but may be reinstated after a con- 
ference with Parent or Guardian. 


8. Each Apprentice who has faithfully and satisfactorily com- 
pleted his apprenticeship shall, in consideration of the full and 
satisfactory completion of this agreement and in accordance with 
these rules, be presented by the employer with a certificate 
setting forth that he has so completed his term. 


Iu Witness Wherenf we have hereunto set our hands and seal, this... .day of.............. , ew 











APPRENTICE 
WITNESS PARENT OR GUARDIAN* 
WITNESS EMPLOYER 


*Father should sign if living and available; otherwise, mother. Legal guardian should sign in absence of parents. 
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For the work the boys do in the shop, 
they are paid according to a schedule 
which gives them 25 cents an hour at 
the start and is increased three cents 
an hour every 15 weeks, with the result 
that when they graduate from the 
course, their pay is just about at the 
level of a third class operator in our 
shop, or about 40 cents an hour. We 
believe that the boys will earn this 
money by the work they will do during 
their eighteen months of training. They 
will spend some time in the tool crib, 
part of their time as utility men, or as 
clerks to the foremen, besides actually 
working on a machine. 

An applicant for this apprenticeship 
should be at least sixteen years old (we 


The course is rounded 
out with classroom in- 
struction. Here is a 
group of apprentices 
learning the rudiments 
of mechanical drawing 
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prefer boys about eighteen). He must 
possess the equivalent of a grammar 
school education, and he must be me- 
chanically inclined and present a good 
appearance. The selection of these boys 
has proved something of a problem, as 
in these days it is obvious that there 
are many applicants for the few appren- 
tice positions we have to offer. As a 
solution the selection is determined, not 
by any one individual but by a com- 
mittee consisting of our chief engineer, 
production engineer, equipment engi- 
neer, sales manager, two general fore- 
men, and myself. Applicants meet these 
men individually, and great care is 
taken to outline the course so that there 
will be no misunderstanding. Various 


Practical instruction is 
given in the use of 
various machinist tools. 
Here the apprentice is 
»being taught how to 
handle a micrometer. 
He is shown measuring 
the shaft which he has 
just ground. Note the 
apprentice’s tool kit in 
the right background. 





questions are asked each applicant and 
from the way he answers these, his 
alertness, attentiveness, ambition, pre- 
vious experience, habits, and other char- 
acteristics can be determined, which in 
turn enables us to make a selection. 
Each man on the committee then forms 
his own opinion and presents it in writ- 
ing at a committee meeting. On the 
basis of these opinions the boys are se- 
lected, and we feel that our chances of 
selecting the wrong boy are minimized 
in this way. 

We have a written agreement which 
is signed by each aprentice, his parent 
or guardian, and the Norton Company, 
so that there will be a complete under- 
standing between all concerned as to 
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the scope of the course, the pay, and the 
rules and regulations. One of the pro- 
visions in the agreement is that the first 
two months will constitute a trial pe- 
riod during which time either the boy 
or the Norton Company can terminate 
the contract. After that we expect the 
agreement will be binding and that the 
boy will do his part and we in turn 
promise to instruct him according to 
the program. : 


Reading Drawings 


Briefly, the lecture work is divided: 
into eight subjects: engineering, tools, 
materials, jigs and fixtures, planning, 
methods, inspection, shop mathematics. 
The engineering work covers general in- 
structions on how to read engineering 
drawings with some practice in the use 
of drawing instruments. We do not ex- 
pect to make draftsmen of these appren- 
tices, but we expect them to have a 
good working knowledge of engineering 
drawings. 

The lectures on tools are given by va- 
rious foremen in the shop and consist 
in a theoretical and practical explana- 
tion of such tools as the center punch, 
calipers, micrometers, sine bar, and in- 
dicators. For example, a man lecturing 
on a micrometer will take the instru- 
ment apart, show the boys the theory 
of it, and the accuracy and workman- 
ship in the tool as well as showing them 
how to use it and how to care for it. 

These first two subjects cover most of 
the lecture time, although a few weeks 
are spent on the other subjects, notably 
on shop mathematics where simple prob- 
lems are given on gear ratios, pulleys, 
levers, and the practical applications of 
plane and solid geometry. 

How much does all this cost? It costs 
very little. We expect the boys will 
earn every cent that we pay them. 
Therefore, the only cost is the expense 
of the lectures. We do not have lec- 
tures every week during the eighteen 
months of the apprentice training, prob- 
ably fifty weeks of five lectures, or 250 
lectures in all, will cover the necessary 
ground. These lectures are being given 
entirely by men in our own staff; a 
designer from the engineering depart- 
ment will teach the boys how to read 
engineering drawings, a shop foreman 
will give another subject, and so on. 
The average pay of these men is less 
than a dollar an hour. Consequently 
the total lecture cost would not pos- 
sibly be over $250 and the supplies used 
by the boys will not be over ten dol- 
lars each. 

The cost per boy, of course, depends 
on how many there are in the course, 
but assuming that we have eight of 
these apprentices in training all the 
time, the cost is somewhere in the vicin- 
ity of $40 per boy. We think this is a 


728 


small price to pay in view of the results 
which we expect to attain. 

The expense is so small that we have 
not bothered the management for a 
special appropriation or budget, but 
have asked each department to con- 
tribute their share of the labor involved 
in the lectures. The miscellaneous ex- 
pense, for supplies and the like, is 
charged to our general supervision ac- 
count. 

Incidentally the Company loans the 
boy a kit of tools, and the boy in turn 
pays a small amount each week to cover 
the cost of the kit. By the time the 
course is complete, the boy is ready to 
take his place at a machine. 

For those who may be interested in 
the training of apprentices, it might not 
be out of place to mention that per- 
mission must be granted by the code 
authorities before a company may pro- 
ceed, but our experience in dealing with 
the Supervisory Agency indicates that a 
program such as I have outlined to you 
meets with their approval; in fact they 
enthusiastically encourage such an 
undertaking by any manufacturing 
concern. 


Shaft Burnishing for Wear 
Resistance—Discussion 


T. E., STUART 


Referring to John E. Hyler’s article 
(AM—Vol. 78, page 538) the practice 
of burnishing journals, or to be more 
precise, finishing by rolling, is a relic 
of the days when car axles were made 
from wrought iron. The fibrous struc- 
ture of wrought iron made it difficult 
to obtain a smooth finish suitable for a 
journal with any kind of a cutting 
tool, although good results were often 
obtained with a wide faced water finish- 
ing tool, if the lathe was sturdy enough. 
In the days of wrought iron axles, such 
lathes were none too plentiful. Rolling 
was resorted to and produced as good 
a finished surface as could be desired, 
with excellent wearing and running 
qualities in the type of bearing used for 
car journals. 

With the general adoption of open 
hearth or homogeneous steel for axles, 
the necessity for the rolled finish no 
longer existed. Grinding can produce 
an entirely satisfactory finish in a frac- 
tion of the time. With steel, a good 
finish must be put on the journal be- 
fore the rolling is done, while the 
grinder can produce an equally good fin- 
ish for journal purposes from the rough 
turned surface in much less ‘time. 

A most excellent example of the suit- 
ability of the ground journal is found 
in the automobile motor crankshaft. The 
demands upon it in service are exceed- 


ingly severe and failures are seldom or 
never chargeable to the character of 
the journal surface. It is doubtful if 
rolling could in any measure improve 
the wearing qualities. 


Equipment and W ork 
in a Contract Shop 


Single purpose machines, in the sense 
of performing a single operation, have 
no place in a contract shop. But a cam 
cutting machine, while it cuts nothing 
but cams, finds a place in such shops 
to handle cams of various kinds that 
form part of many special machines. As 
an example of this one well known shop 
building special machinery recently in- 
stalled a second cam cutting machine. 

The machine equipment policy of this 
company is to keep its machines in first 
class condition and to buy new standard 
machines when occasion warrants. This 
occasion may be due to machines having 
outlived their usefulness, or, as in the 
recent additions, to a need for greater 
capacity. One of the activities during 
the early days of the depression was to 
overhaul thoroughly every machine that 
had seen any appreciable amount of 
service and to put it in first class con- 
dition. Accuracy and dependability as 
well as the ability to handle a variety of 
work are the prime requisites of ma- 
chine tool equipment in such a shop 
and machines are selected with these 
points always in mind. 

The average work in the building of 
special machines requires a varied ma- 
chine equipment with drilling, planing, 
boring and milling as the four main 
operations to be performed. This natu- 
rally divides the work among machines 
of the types named and consequently 
divides the work among different groups 
of workers. 

After the estimated time has been ap- 


‘proved by the shop foremen the work 


goes into the shop on a premium basis. 
All saving up to 50 per cent is shared 
equally by the men and the company. 
Should the saving in time exceed this 
figure it is considered as evidence of 
great error in setting the time and the 
premium above this point is at a lower 
rate. 

Foremen share in the bonus on a 
“per hour” basis of all time saved. This 
makes an incentive for them to help the 
men in every way possible, such as see- 
ing that they have material and tools 
when they need them, suggesting im- 
proved methods, assisting in laying out 
the work, or by any other means in 
their power. This plan has worked 
well over a period of years and has 
proved thoroughly satisfactory to both 
men and management. 


AMERICAN MACHINIST 








| or 


l if 


ove 


1g, 
un 


es 
ly 
ps 


p- 
rk 
is. 
ed 
iy. 
lis 
of 
he 


er 


is 


Is 





AA DOTS aT 5 tea 


: 


Rate Setting for Small Lots 


EFORE starting an explanation 

of the rate setters’ tables, per- 

haps a few words as to what 
they are and why they were developed 
may be of interest. 

The best way to find out how long it 
should take to do a job is to have a 
good man do it, make adjustments of 
feeds, speeds, tools, and during the 
demonstration make a time study. This 
is about the only way in which anyone 
would attempt to set piece work, or 
bonus rates, on work that is on a 
quantity production basis. 

There are, however, many cases where 
such a course is not possible. In a shop 
that is not on quantity production, is 
it not practicable to make a time study 
on every job before setting a piece or 
bonus rate and, even in a quantity shop, 
estimates must often be made before 
material is available. In such cases we 
are obliged to fall back on comparisons 
with previous jobs, which are only some- 
what similar and to allow for the dif- 
ferences. Anyone who has done this a 
few times knows how unsatisfactory it 
is because: 

1. Of the difficulty and time required 
to find a suitable comparison. 

2. If we are lucky enough to find a 
record of an exactly similar piece, how 
do we know whether the performance 
was good, bad or indifferent? It is 
dangerous to tie up with a single record. 

8. If we cannot find a record of an 
exactly similar piece we have to make 
allowances for the differences. It is easy 
enough to make a guess—perhaps an 
intelligent one—but it is only a guess 
at best. Anyway, it is hard to make a 
good guess giving the correct weight to 
a number of minor differences, though 
plenty of men are ready to take a shot 
at it. 

Furthermore, an estimate based on a 
mere over-all record might prove diffi- 
cult to meet; while, on the other hand, 
if it has been based on an analysis of 
detailed time studies there should be no 
difficulty in demonstrating how it could 
be met. 

A rate setting table overcomes, or at 
least greatly reduces, all these difficul- 
ties. It provides a quick and conven- 
ient means of splitting the new piece of 
work, on which an estimate is required, 
into its elements. Times are then put 
on these elements from data tabulated, 
not from one, but from many detailed 
studies which have been so analyzed and 
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Drilling a simple flange is used 

to illustrate a method of set- 

ting standard times when lot 

sizes do not permit complete 
time studies 





arranged as to give proper weight to 
changing dimensions. The sum of these 
elemental times gives a reliable total 
estimate on the job as a whole. Lastly, 
the recorded data as to speeds, feeds, 
etc., enables the estimator to speak con- 
fidently as to how the operator should 
proceed in order to meet the estimate. 

For an illustration, it may be well to 
explain the procedure in setting a rate 
on the flange sketched on the accom- 
panying rate sheet. The operation con- 
stitutes drilling, reaming and counter- 
boring four holes, using a fixture. 

We start with the job allowance 
which according to the rate sheet is 3.0 
min.; than proceed and add an addi- 
tional set-up allowance, in this case for 
a fixture, 2.5 min. We then take into 
account tool adjustment—in this case 
drill 0.80 min., reamer 0.30 min., count- 
erbore 0.30 min. By adding these up 
we get 6.40 min. which is the total set- 
up time. 

After having determined this we con- 
tinue with the per piece time (Table 
II). Place and remove the fixture 0.22 
min.; drill four # holes four tool ad- 
justments at 0.04 min. = 0.16 min. 
Machine time (Table IV) at 0.62 min. 
per hole = 2.48 min. The operator 
removes the fixture and places the part 
to one side completing the first cycle. 

The second cycle includes placing and 
removing the part for counterboring and 
reaming the four holes. (Place and re- 
move part 0.08 min.). Counterbore %4 
< ¥% in. four holes = 4 X 0.20 for ¥% 
in. depth XX counterbore factor, 1.3 
(Table IV) = 1.04 min. plus four tool 
adjustments at 0.04 = 0.16 min. (Table 
II). Ream four holes = 0.62 for each 
1 in. travel X 4 holes X 0.5, reaming 
factor (Table IV) = 1.24 plus four 
tool adjustments at 0.04 = 0.16 min. 
Adding the complete machine time, 
place-remove time and tool adjustment 
time gives a total basic time of 5.68 


the conditional allowance (an allowance 
for fatigue and conditions over which 
the operator has no control, in this case, 
say 20 per cent) 5.68 K 1.20 = 6.82 
min. In other words this 6.82 min. is 
the standard time for drilling, spotfac- 
ing, and reaming four holes in the flange 
(See sketch on the rate sheet). 

This standard time can be fitted into 
any kind of wage incentive scheme. 
Personally, the writer prefers the so- 
called standard time plan using bonus 
factors to suit the particular class of 
operators and conditions. 

If bonus plans of the above kind are 
to be most effective waiting for tools 
at the crib or waiting for tools to be 
sharpened should be eliminated. Ar- 
range to have a tool utility man whose 
responsibility is to see that the oper- 
ator is supplied with one or two jobs 
ahead of him and the necessary tools 
for these jobs. 

The tool utility man will have to 
work in conjunction with the foreman 
at all times in order to get out the most 
urgent jobs first. 


BASIC ELEMENT TIME TABLE 
PER JOB ALLOWANCE 


Rate Table No.t 


Jos ALLOWANCB..........++:. $.00 min. 
AppDITIONAL Set Up ALLOWANCE 


Table 1 Bolt...... 2.00 min. 
a $8.00 “ 
we So 4.50 “ 
oA. ia 5.50 “ 

Angle Iron 1.00 “ 

ME gee idan 2.00 “ 

Fixture...... 2.50 “ 

V-Clamp..... 2.00 “ 

C-Clamp..... 0.25 “* 

Drill Arbor. 0.45 “ 


Use as needed on every job. Set-up in- 
cludes placing of bolts, straps, blocks vise, 
fixture and first piece. Also removing of 
vise, fixture, bolts and straps. 


First Too. ADJUSTMENT 
1 Drill, Reamer, Tap or Coun- 


DM ccvieanectecgvons ‘Geel 
2 Drill, Reamer, Tap or Coun- 

CN Go cus ccteesenvs See” 
$ Drill, Reamer, Tap or Coun- 

RE, onc twnseseseneds 0.90 “ 
4 Drill, Reamer, Tap or Coun- 

terbore. ...... ieee La: * 
Tapping Chuck. 40 one o> 
Set Spindle Stop.... 0.50 “ 
Extra 
Per Stop...... andet 1.00 “ 
0 eee 0.50 “ 


Use as needed on every job. First tool 
adjustment includes placing of tools in 
spindle setting spindle to proper depth for 
c-bores, drills, etc., and also removing tools 
from spindle. 
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BASIC ELEMENT TIME TABLE 
PER PIECE ALLOWANCE 


Place and Remove Fixture or Jig 


Sensitive Drill 
Rate Table No.2 


Olb-15Lb. 16Lb-50Lb. 50Lb-80Lb. 





Jig, fixture and table using 1 bolt 0.22 037 0.60 
im, * °° «© » 2 » 0.32 047 0.10 
» » » » 3 » 0.42 0.57 0.83 

” » ” ” ” 4» 052 0.67 0.93 
Place and remove part 0.08 0.38 0.56 


Pick-up from table 
spot drill, (hand) drop in container 010 





Pick-up from table ,center punch 
spot rill,(hand) drop in container 0.14 





Pick-up from floor,center punch, secure 
in vise, spot drill (vise) release and 
drop in container 0.38 





Pick-up from floor, 
secure in vise, spot drill (vise) 





release and drop in container 0.31 
Pick-up, hold with pliers, spot, 
countersink ,and drop * 016 





Blowout chips with air 


when tapping blind holes Perhole 0.04 





Attach part with screw(first screw ) 0.22 
” each additional 
screw) 0.15 


» ”» » 





Deep Hole Dritling 


Too! adjust 0.08 for every inch over 3"up to 5"in depth 
” » 0.10 for every half inch over 5” 








Measuring All Allowance 





Use of scale 0.25 
» » micrometer 0.50 
”"  » verniers 0.75 
» ™» surface gage 0.25 
» » bevel protractor 1.00 

on Re reves 0.25 
lip bushing in each ji 0.15 

Stamp - per figure "~ 0.12 





Tool adjustment - per hole 0.04 
than one hole 


Use on every job having more 





tt at 
BASIC ELEMENT TIME TABLE seoeee Orn 





MACHINE TIME ALLOWANCE 
Mild Steel-Malleable Iron 


Diameter of Drill 


03/.04}. 


-O7}. 
08}. 


tT 
BI. 


-24 |. 
-26 


A4 
4 
51 .57 
63 .68}. 17 
64 10 
10 
-16 |.76 |.83}.90}.90 .98 


Metal Conversion Factors 
Drill Ream Tap : 
Mild steel 1.0 0.7 15 1.3 

1.0 0.5 0.5 1.0 


1.3 1.3 1.86 1.65 
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-69}. 


95 | 1.16) 1.18) 1.19 
1.34) 1. 
146 


10} 1.72} 1.73 





BASIC ELEMENT TIME TABLE 
MACHINE TIME ALLOWANCE 








ensitive Drill 
Rate Table No.3 





Hard Cast Iron- Cast Stee! - Drop Forge -Tool Steel 


491.341.18 |.14 
59|.40|.201.16 |. 


-64 | .32/.25 


1.14|.77|.401. 


1.51 |1.02 
1.70} 1.14 
64 


1.51}.76 

1.76}. 
1.01 
1.1 
1. 





Metal 
Drill 
Cast iron 1.00 
1.00 


BASIC ELEMENT TIME TABLE 
MACHINE TIME TABLE 


Ream Tap 
0.5 0.5 1.00 
0.7 1.50 1.3 


Diameter of Drill 


12 |.13 }.14 
Ht}. 16 |. 
«Uf }.12 [13 ].13 |. 


13 |.15 |.17 19}. 


-14 |. 18 |.19 |.20/.21}. 


-61 |.66}.70).71 |. 
11 |.76 
91 


Conversion Factors 





ensitive Dri 
Rate Table No.5 





Aluminum - Brass - Bronze — Babbitt 


of Cut) 6 |32| B |32 
02 


04/.04 





Metal 


luminum 


Babbitt 





Brass 


Diameter of Drill 
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Redesigning the Turret Lathe for 
Cemented Carbide Tools 


WM. J. BURGER 


Works Manager, The Warner & Swasey Company 


EVELOPMENT of the ce- 
lL) mented carbide cutting tool 

has stirred up again the old 
contest between the metallurgists and 
cutting tool manufacturers on the one 
side, and the machine tool builders on 
the other. First blood went to the 
metallurgists, but the machine tool 
builders have made good use of the de- 
pression years to strengthen and speed 
up their machines so that they can de- 
velop the full capabilities of the ce- 
mented carbides. 

Early tests showed that vibrations in 
the mechanism traveled quickly to the 
cutting edge of the tool, with the re- 
sult that chipping and breakage was 
excessive. Hence rigidity of the whole 
machine tool, but particularly of the tool 
holding and work holding elements, is 
an absolute requirement when carbide 
tools are employed. Since vibration is 
largely the product of the greatly in- 
creased speed at which carbide tools 
are usually operated, and greater speed 
involves an increase in power, new 
standards of rigidity had to be estab- 
lished. 

To achieve these new standards of 
rigidity in Warner & Swasey turret 
lathes we started out by reducing gear 
shaft lengths and increasing their diam- 
eters. These changes brought the gears 
closer to the shaft supports and reduced 
potential vibration appreciably. As a 
consequence, however, we discovered 
that the teeth of the gears had to be 
strengthened and the accuracy of cut- 
ting raised materially. 

We also found that more rigid sup- 
ports for the cutters were needed. The 
use of larger shafts was the answer. 

The roll supports for the turning tools 
had to be made heavier and mounted on 
better bearings. To do this we secured 
a patent which enabled us to use a 
loosely mounted small roll of a diameter 
that would allow it to turn the smallest 
work which the lathe would be required 
to do. This small roll was inforced with 
a large, closely fitted roll, mounted on 
bearings. 
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The elimination of vibration, while a 
major problem, was not the only one 
which confronted the machine tool 
builder. An unexpected one was the 
disposal of chips. Cemented carbide, ac- 
cording to the material being machined, 
will cut from three to four times as 


fast as will high speed steel. The re- 
sult is that the chip takes the form of 
a continuous wire which leaves the tool 
with amazing rapidity. Not only is this 
a safety hazard, but the wire-like chip 
displays a tendency to curl around the 
work. When this occurs, the machine 





4-A turret lathe with cross-sliding turret cutting cast iron with cemented 


carbide tools. 
from square turret—0.090 in. 
0.0874 in. 


Surface speed—210 ft. per min. 
Cross feed from hexagon turret— 
Depth of cut—0.250 in. 


Longitudinal feed 


35 hp. Rate of metal removal—- 


106 cu.in. (26.5 Ib.) per min. 
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Geared head No. 3 turret lathe turning and cutting off SAE-X-1315 cold finish screw stock with ce- 
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mented carbide tools. Diam. of stock—1l 5/16 in. R.P.M.—1,480. Speed—500 surface ft. per min. Turn- 
ing feed—0.012 in. Cut-off feed—0.0045 in. Rate of metal removal—35.6 cu.in. (nearly 10 lb.) per min. 


tool must be stopped and the chip 
cleared away, thus neutralizing to a 
considerable extent the time which has 
been saved by the use of the faster 
cutting tool. 

Many experiments have been carried 
on to eliminate this waste. One idea 
centered around the installation of a 
chip breaker. This was finally aban- 
doned in favor of grooving the cutting 
tool in such a way as to curl the chip 
into a tight compact spiral. 

Another important factor is the ne- 
cessity for shortening the handling time, 
so that a larger proportion of the actual 
operating time may be put to useful 
purpose. With a slower cutting tool 
this is not so important. But as soon 
as the cutting time is reduced by a third 
or a half, it becomes essential that the 
handling time be reduced at least in the 
same proportion or there will be little 
or no actual production gain. 

This saving can be accomplished, in 
part at least, by methods that will per- 
mit the operating speeds of the ma- 
chine tool to be changed more quickly. 
The old method of shifting belts from 
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one drive wheel to another has been re- 
placed by the gear shift, and the ma- 
chine tool as a result is faster, and more 
efficient. Now we must go a step be- 
yond that and adapt the gear change of 
the modern automobile where speeds are 
shifted without in any way decreasing 
the momentum of the car. It is safe 
to say that this development will un- 
doubtedly make its appearance in the 
comparatively near future. 

At the same time it may be necessary, 
if full advantage is to be taken of the 
time saving elements of cemented car- 
bide, to devise equipment that will ac- 
tually be used to place the work on 
the machine tool and remove it again in 
fewer minutes than can now be done. 

Finally, the workman himself must 
be given serious consideration if the 
most is to be gotten from the carbides 
and other higher speed metals that are, 
or may be put, on the market. The 
average mechanic must be taught to use 
these tools. He must, for instance, be 
taught to grind the new tools properly. 
To the uninitiated this may not seem 
important, but it really plays a con- 


siderable part in the efficient operation 
of cemented carbide. To work properly 
it must be actually honed. This is 
understandable when one considers the 
enormous speed at which carboloy tools 
operate, and that this speed demands an 
absolutely smooth surface on the tool so 
that the cut metal can slide over it 
readily. 

Another thing that even the best me- 
chanic must be taught is the proper 
speed to be used with different ma- 
Unless this knowledge is firmly 
grounded and used, much of the effi- 
ciency and economy will be lost. It is 
also essential that the workmen be 
shown exactly how a tool should be 
stopped in work. 

These may sound like minor matters, 
but if I were equipping a shop with 
high speed cutting tools I would first 
train one man thoroughly in their use 
and would let him spend all of his time 
in passing his knowledge on to his fel- 
low workmen. 

Many of the problems that have been 
mentioned have already been solved. 
Others are in the process of solution. 


terials. 
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Floating Bushings for 





Locomotive Rods 









most railways, and are made of brass or bronze. The 
mixtures vary, some using phosphor bronze and others 
special alloys. In most cases these bushings run in a cast- 
iron sleeve or bushing that is pressed into the rod end or 
otherwise held against turning. The floating bushing is free 
to turn on the crankpin and in the bushing. A close- 
grained iron, known as gun-iron, is being largely used in the 
stationary bushing. A fairly common method of machining 
these bushings is shown in Fig. 1, a side-head boring mill 
being well adapted to this kind of work. 

On some roads floating flanges of bronze are also pro- 
vided as in Fig. 2, which shows them in place beth on the 
main and on intermediate crankpins. At A the outer flanges 
are held within working limits by the faces of the driving 
wheel and the eccentric crank face. Four flanges are used 
at B, the outer one being held by the crankpin collar as is 
the case with intermediate pin C. Fig. 2 also shows the 
clearances allowed at different points. Roughly speaking the 
floating bushings vary from 4% to 10 in. inside diameter 
and are from 34 to 7% in. in thickness. 

The bushing in Fig. 3 is for the back end of a large main 
rod and is also as long as its diameter. The gun-iron bushing 
is held in the rod by a plain end on a special capscrew. The 
fixed bushing is 1/32 in. larger than the outside of the brass 
bushing. A groove is chipped lengthwise in the outer bush- 
ing, through the oil holes, to insure lubrication reaching the 
outer surface of the brass bushing. This floating bushing 
has seven rows of twelve holes each, %4 in. in diameter and 
countersunk on the outside. It will be noted that the outer 
end of the brass bushing has a flange bearing against the end 
of the iron bushing outside. A collar against this outer 
face prevents the floating bushing from working out. Bush- 
ings for intermediate crankpins are made in a similar manner 
but with different dimensions. 

One road uses a unique templet for drilling the holes 
through the walls of the floating bushings. A templet layout 
Fig. 1—Many shops find the side head mill an is shown in Fig. 4. These templets are of sheet steel thin 
efficient unit for boring and turning the bushings enough to bend around the bushings easily. The holes are 


\LOATING bushings are now standard practice on 
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Fig. 2—Floating flanges as well as floating bushings are used by some railroads. At 
A, B and C are shown three methods of application with clearances commonly found 
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spaced 1% in. each way and laid off at the angle of 1 to 4 
as shown by the small triangle 1—4. The length A is made 
to suit the circumference of the bushing while the width B 
varies according to the length. The locations of the holes to 
be drilled are prick-punched at the intersections indicated 
by small circles. When the ends of the templets lap, the 
layout of the holes varies somewhat but in no case are they 
drilled closer than 11% in. apart. The holes are drilled 3¢ in. 
in diameter in this case. 


Fig. 3—Eighty-four holes in the bronze bushing 
allow oil to reach the crankpin. Fig. 4—A 
thin steel templet helps to lay out the oil holes 
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Old Age Pensions on a Sound Basis — Discussion 


The pension plan submitted by G. 


Chauncy Parsons in an article under the 
title given above (AM—Vol. 78, page 
567) would undoubtedly be satisfactory 
if a good workman were assured of a 
steady job in a permanent industry. But 
after the experience we are just going 
through, how many men would ever 
profit by such a pension system? We all 
know of men who have lost their jobs 
within a few years of the time they were 
entitled to a pension; of men who were 
laid off a few months before being eli- 
gible in order to remove them from the 
pension list; of men who worked for 
concerns that went under; and so forth. 

We have also seen that the laws gov- 
erning accident compensation, originally 
hailed as a step forward, have actually 
reacted detrimentally to the best inter- 
ests of the workmen where a private in- 
surance company has underwritten the 
risks. Physical examination in some 
cases are so strict that only young and 
physically perfect men can obtain jobs 
and are the cause of throwing a number 
of men (though over 45) on public 
charity. 

The present depression has also shown 
clearly that many employers who 
preached loyalty toward the firm did 
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not understand that the reverse should be 
true. There are a number of firms that 
hire and discharge men in direct relation 
to the work available, without any at- 
tempt to equalize the work and build up 
a permanent force. Incidentally, some 
of these (manufacturers of textile ma- 
chinery for instance) make good profits, 
due to patent control or other causes. 
It is, therefore, useless to bring a con- 
dition of satisfied workmen into a pen- 
sion plan. A just plan should protect 
all workmen, irrespective of age, affilia- 
tion or locality. 

As I see it, on starting work, each man 
should automatically become eligible for 
pension. In each job, his contributions 
would be entered in a book similar to a 
bank book, while the employer’s con- 
tribution would be sent directly to the 
government as a tax. This would elimin- 
ate the private profit, which would with- 
out question create conditions similar to 
those that obtain in compulsory auto- 
mobile insurance. When the man arrived 
at the eligible age, he would present his 
book and obtain his pension. Thus a 
workman would receive credit for the 
time he worked during his life, irrespec- 
tive of the concerns that hired him, and 
those men who do not work or do not 

































want to work, would receive pensions 
commensurate with their efforts. 

Of course, this is only a rough outline. 
Plans will have to be studied to protect 
the men who run their own business and 
to establish pension rates that will give 
a minimum return. Evidently it would 
be out of reason to give a pension that 
was based only on length of service and 
earnings, as some high-salaried employees 
of corporations would receive amounts 
way beyond any sum required by men 
when they reach the retirement age. 


W hat Is a 14-in. x 6-ft. 
Engine Lathe ?—Discussion 


Cc. A. COPPACK 
Leicester, England 


Referring to the article under the title 
given above (AM—Vol. 78, page 439), 
I am somewhat amused at the question. 
While it is agreed that a lathe should be 
spoken of in terms of diameter of the 
work it will turn, the cross-feed screw 
is still equipped with a micrometer col- 
lar graduated to give thousandths of an 
inch in radius, although the “mike” will 
show two thousandths in diameter. 
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Manufacture of Laminated Plastics 


H. E. STOCKFISCH 
Consulting Engineer 


Methods of impregnation, molding and test- 


ing are given for phenolic resin products 


AMINATED products of synthetic 
resins are important because of 
their highly desirable properties. 
The products are finding a greatly in- 
creased use in engineering, manufactur- 
ing and architecture, and are regarded 
as an important contribution to the field 
of materials with special properties. In 
these materials are combined the features 
of electrical insulation, hardness, 
strength and toughness, machinability, 
and appearance. In addition they are 
capable of resisting effectively the ac- 
tions of heat, wear, and industrial so- 
lutions, as well as being non-warping. 

A laminated product may be defined 
as a dense composite material made by 
hot-pressing superimposed sheets of 
paper or fabric, impregnated with an 
organic binder. In the plastics field 
hot-pressing is referred to as “molding.” 
The binder best suited to industrial 
products at present is synthetic phenolic 
resin. 

A more thorough appreciation of in- 
dustrial utilization of these products can 
be gained by illustrating with some ac- 
tual figures showing monthly consump- 
tion. These figures are given in average 
volume per month based on the com- 
bined annual production of the manu- 
facturers of laminated phenolic products. 


Typical product Monthly Volume 


Plate—insulating, 
chanical, gear 

Rayon spinning buckets. 

Automotive timing gears 

Tubes—all shapes 

Roll-mill neck bearings 
up to 18 in. diam 

Protective helmets... . .. 


2,000,000 sq.ft. 
6,000 
200,000 
500,000 lineal ft. 


600 
1,500 

The products are all produced either 
by one complete operation of molding 
in dies, by machining from plate, or by 
rolling in bars or tubes. This list covers 
only a limited range of use and does 
not include many applications for cen- 
tral station, radio, telephone and archi- 
tectural service and for consumer goods, 
such as electric clocks and trays. 

NEMA has recognized the industrial 
importance of laminated products by 
standardizing certain properties for sup- 
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pliers and manufacturers of electrical 
apparatus.’ 

In Table I is shown a classification of 
laminated products following broadly 
the NEMA classification but including 
certain additional designations for ma- 
terials with properties not usually re- 
quired in electrical applications which 
are important elsewhere. 


1National Electrical Manufacturers Asso- 
ciation, publication 31-13. 


These materials are available in black 
and natural tan colors. The surface 
finish is usually dull on all classes; 
classes XX, XXX, are also available in 
satin and high gloss finishes which have 
proved attractive for many applications. 

A non-laminated product made by 
molding comminuted resin impregnatéd 
duck supplements the products above. 
This material can be molded in intricate 
shapes where the homogeneous lami- 
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Micarta trays are made in this press using 450 tons 


pressure. 


The resins and paper laminations are heated 


to 400 F. by steam which flows through the tray molds 
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nated construction would be impracti- 
cal; for example, in escalator treads, 
timing gear webs, terminal blocks, golf- 
club heads, small motor housings, pin 
insulations, bobbins and bubbler caps 
for stills. 

A description of the manufacturing 
processes, leading to the production of 
molded laminated phenolic products, in- 


cludes resin manufacture, impregnation 
of paper and fabric, molding and com- 
mercial tests. 

Since resin manufacture is essentially 
a chemical process its steps will not be 
given in detail. Several grades of 
phenolic resins are necessary to pro- 
duce products with the required proper- 
ties. Table II will illustrate this. 


Table I—Classification of Molded Laminated Products 



























































Class Description Application examples 

x Paper base, in which mechanical Bus bar covering panels, spacers, 
properties are of primary importance. bushings, rods, tubes, simple insula- 
Useful on low voltages under dry tion. Simple punchings. Low cost 
conditions (220 v.). material. 

4 Paper base, punching properties of Intricate punchings performed with 
primary importance. ease. Widely used in radio field, etc. 

xX Paper base, general purpose material. Instrument panels, etc., where ap- 
Combines appearance, insulation, pearance and insulation are important. 
strength and uniformity. Punches if heated. 

XXX Paper base, comparable to XX but High frequency apparatus, high hu- 
superior for low power loss and high midity as in tropics and marine work. 
frequency. 

Cc Duck fabric base, high mechanical Most widely used in mechanical in- 
strength, good insulating and ma- dustrial products. Gears, pulleys, 
chining properties. Flexibility good. plate, bearings, etc. Punches to 4 in. 

CE Same as C but with better electrical Use instead of class C where better 
and machining properties. Excellent properties are required, as shown, on 
for resisting water absorption and duck base. Useful when paper stock 
mild chemical solutions. is not tough enough, also. 

L Fine weave fabric base. Combines Intricate punchings with close space 
excellent insulating, punching, ma- between holes. Fine tooth gears 
chining, and appearance qualities. (under 24 pitch) can be cut very small). 

LE Same as L but with better electrical Use instead of L where better proper- 
properties. Machines cleaner than ties of electrical insulation are re- 
Ee quired, as toughness combined with 

insulating value in humid conditions. 

A Asbestos paper base. Where conditions of elevated tempera- 

AA Asbestos fabric base ture exist, or where non-flammable 
Electrical and mechanical properties base is desired. Turbo-generator 
generally lower than other classes. channels of fabric, and plate stock of 

paper. 

S Special class. Covers wood base Where excessively high strength is on 
where laminations are of natural direction is required as in circuit 
wood veneer as poplar, ash. Also breaker rods. Odorless material use- 
such special requirements as freedom ful in refrigerators, etc. 
from odor. 

M Not an electrical insulator. For me- Self lubricating gears, bearings, thrust 
chanical applications only. Contains washers, bushings, etc. 
graphite. 

Table Il—Phenolic Resin Types 
Type Example of Use 
General purpose... .....0.scccee. for ordinary electrical applications and where mechanical 
strength is important. Most used type. 
Electrical properties............. for certain high voltage and low power factor plate. 
Chemical resistance.............. resistant to water and chemical and industrial solutions. 
Rs we werescscccesece valuable for increasing mold capacity due to faster cur- 


RI vs x0 os exnecees 


ing period. Mechanically good, inferior electrically. 


... Most phenolic resins are red-brown. 


This type de- 


veloped where colors are desired in the final products. 


....Among other types may be included that for punch 


plate, for high penetration, etc. 
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Forty strips of paper an inch wide 
will carry the weight of a 144-ton Ford. 
This vividly illustrates why a combina- 
tion of resin and sheet material pos- 
sesses such remarkable strength when 
molded together. 

A laminated products plant covering 
the entire industrial and decorative 
products field will utilize over sixty dif- 
ferent papers and fabrics, divided some- 
what as follows: Paper—10 for elec- 
trical and industrial purposes, 20 solid 
colors, 15 wood designs; Fabric—5 types 
of duck, 2 asbestos fabrics, 10 cambric 
and cloth fabrics. 

It can readily be understood that the 
properties desired in the final product 
are influenced largely by the sheet ma- 
terial. The colors and marble designs 
are most successful when impregnated 
with a colorless resin of the non-phe- 
nolic type, as stated elsewhere. 

Absorbency is the chief common char- 
acteristic of all materials to be impreg- 
nated. To assume uniformity the mills 
are furnished with definite specifications 
for their guidance. For example, all 
materials must be free of any sizing or 
filling that would interfere with saturat- 
ing qualities. Further, paper thick- 
nesses which range from 0.0035 in. to 
0.010 in. must not exceed a tolerance of 
plus or minus 0.0005 in. 

Cotton fabrics range in thickness 
from 0.007 to 0.030 in. Their uniform- 
ity is controlled by the weight of a unit 
area, as, for example, a square yard, 
which may be 4, 8, 12, 15, 24, 30 ounces, 





Intricacy of design possible with 
comminuted laminations is exem- 
plified by this shoe guide and 
back pressure valve for oil-well 
drilling equipment 
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Fig. 1—The tunnel method of impregnation may coat only 
one side as at A or fully saturate the paper or fabric as at B 





Impregnated paper leaves a tower type machine after having 
been dipped in troughs containing a resin solution from which 
the solvents are evaporated by passing the sheet over rolls 


in weaves from cambric as in a handker- 
chief, to cord fabric as in automobile 
tires. 

In the papers wood-pulp, alpha-pulp, 
rag-stock, and linters are utilized, either 
separately or in combination. The sheet 
material may be white, black, kraft, 
colored or printed, and range in density 
from a light soft calendered to a hard 
super calendered stock suitable for 
printing wood and marble designs. 

The cotton entering into the fabrics is 
all long stapled American fiber. 

The cost of the paper and fabric is 
high because of the special processing 
required at the mills. Paper prices 
start at 4% cents per lb. for kraft to 
40 cents or over for marble and other 
designs on super-calendered stock. Fab- 
ric prices range from 12 to 15 cents a 
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yard for 8-oz. duck to about 13 cents 
a yd. for 414-0z. cambric, each 37-in. 
wide. Woven asbestos fabric contain- 
ing about 15 per cent cotton is more 
expensive than duck. 

Some paper and cambric materials 
are obtained in widths up to 120 in. for 
use in final products of tubular shape. 
Ordinary widths used are between 37 
and 50 in. 

Impregnating machines are of the 
tunnel type, shown in Fig. 1 at A and 
B, or the tower type, shown in Fig. 2, 
sometimes referred to as horizontal and 
vertical treating machines, respectively. 

Both types of machines are totally 
inclosed in metal and are constructed 
solidly with precision synchronizing 
gears, tension rollers, speed, air, and 
temperature control mechanisms, as well 
































Fig. 2—A succession of dips may 
be used with the tower method 


as varnish leveling and flow devices. 
The average length of the tunnels is 75 
ft. The average height of the tower 
is 50 ft. Solvent recovery systems at 
least 85 per cent efficient can be con- 
nected as part of the layout. 

The tunnel type of impregnator has 
as its chief purpose the high speed pro- 
duction of materials containing 40 to 
50 per cent resin content, as well as the 
coating of dielectric paper on one side 
for tube rolling. Most of the material 
from these machines finds its use for 
the core of products placed between sur- 
face sheets having higher resin content. 

The tower machines are principally 
for the purpose of producing materials 
with high resin content, up to 70 per 
cent, for surfaces of molded products. 
A succession of dips can be utilized, 
each having different degrees of pene- 
trating power. Drying after each dip 
is accomplished by steam pipes and air 
baffles not shown in the diagrams. 

Other impregnating and coating ma- 
chines are available but are not suit- 
able for the peculiar problems of resin 
varnishes. They are designed for spe- 
cific purposes as materials impregnated 
with shellac, glue, asphalt, oil, sizings, 
waterproofing, etc., or for coating with 
paraffin, rubber, pigment, glazing, etc. 

The cost of production is arrived at 
by adding the cost of the resin con- 
sumed, the cost of the paper or fabric 
consumed, the labor figure and over- 
head. An additional charge should be 
made for loss from scrap which on most 
of the output should be under 5 per 
cent if properly controlled. In spite of 
all precautions an occasion! higher loss 
will be sustained from imperfectly im- 
pregnated materials, usually on _ the 
surface materials. Cost of finished ma- 
terials will range from 12 to over 60 
cents per lb., with paperstuffs at each 
price extreme. 

The quality 


of the impregnation 
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largely determines the success of the 
final molded products, and it is there- 
fore necessary to appoint capable super- 
vision and assistants. Resin varnish im- 
pregnations are still in the art status; 
when they become 
headaches in impregnating departments 
will vanish, with the additional advan- 
tage of lower factory costs resulting 
from decreased scrap. 

A few examples of the importance of 
impregnating quality can be given. 
When the resin has been dried too much 
the sheeted materials will not have a 
proper bond because of lack of flow of 
the resin in the hot molds or presses. 
Conversely, if the materials are under- 
dried the flow will be too great resulting 
in tearing during molding, in addition, 
lowering of insulation strength, increase 
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of water absorption, bad appearance, 
and difficulty of stripping from molding 
surfaces, to mention only a few defects. 
Too little and too much resin will have 
much the same effects as the overdried 
or underdried extremes, respectively. 
The problem of quality is heightened 
when it is realized that each of the sixty 
odd papers and fabrics require different 
processing from the standpoint of the 
various factors involved, namely tem- 
perature, speed, dilution, airflow, varia- 
tions of weather, and changing operat- 
ing shifts. 

A decided forward step has been the 
progress made in the incorporation of 
resin with pulp at the paper mill. This 
results in what is termed beater-im- 
pregnated stock, and is supplied in flat 
sheets and rolls. 


Laminated Bakelite is made by a 1,500-lb. pressure exerted by 
this multi-platen press. The finished sheets are adapted to many 
uses from automobile timing gears to wainscoting for buildings 
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The impregnated materials, after be- 
ing checked for quality, are wrapped in 
strong waterproof paper, marked for 
identification, and either stored or used 
at once. 


Molding 


Final products are produced by plac- 
ing the impregnated sheet material into 
molds or presses and baking under pres- 
sure. For example, to produce a plate 
of Class C material 1-in. thick, super- 
impose 96 sheets of 8 oz. duck contain- 
ing 40 per cent resin between two 
ground steel plates ws in. thick and 
place between hydraulic steam platens. 
Close the press and exert hydraulic 
pressure of 1,500 lb. per sq.in. and main- 
tain a temperature of 175 C. (347 F.) 
for one hour. Then cool to room tem- 
perature, open the press, unload, and 
peel from the steel. The resulting 
molded plate will be solid, dense and 
composite, possessing the properties de- 
scribed for this class. 

For a typical Class CE grade of the 
same thickness only 56 sheets are used, 
but the resin content is increased to 60 
per cent. Similarly, a paper base grade, 
as Class X, would require 240 sheets of 
thin kraft paper containing 40 per cent 
resin. Both the class C and X plates 
would have a surface sheet of their re- 
spective materials on each side, contain- 
ing a higher percentage of resin than 
the core, to improve appearance and 
prevent sticking to the steel. 

Although the number of laminations 
in the duck plates was reduced nearly 
50 per cent in the class C and CE 
plates, the strength drops only 10 per 
cent, excepting the bond strength, which 
increases about 75 per cent. It can be 
seen here that if costs of resins could be 
reduced materially it would be economi- 
cal generally to increase the resin con- 
tent, other requirements permitting. 

The photograph showing an operator 
opening a press with seven openings of 
five plates each illustrates a_ typical 
press for producing plate. A _ metal 
separating leaf between each plate also 
serves to impart the various finishes. 
Stainless steel of the Enduro type is 
commonly used, in % in. thickness, 
often chromium plated as additional 
protection from wear, since the plates 
are used over a great many times. 


Die-molded Products 


Sheets placed between male and fe- 
male steel blocks are pressed and baked 
into definitely shaped products. Molds 
may be heated indirectly from steam 
plates or directly by having the steam 
circulate through channels in the mold. 
The former is cheaper and satisfactory 
for simply shaped objects such as small 
channels; the latter is more expensive 
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The operator is removing molded casings from a 
multiple cavity mold mounted in a hydraulic press 


Mounting hole \ 














“Radlially wound 
tooth rim 





“Knurled steel mounting bushing 














Fig. 3—This timing gear is made of three materials: a steel hub, 
a phenolic pressed web and a radial wound laminated ring 


and must be used to mold such objects 
as spinning buckets, boxes and helmets, 
where the size and contour would pro- 
hibit proper baking with the former 
type. 

The heat of baking causes the resin to 
react to its point of potential permanent 
hardness. At this point the resin is 
no longer soluble or fusible, which is 
the reason for its great value. 

Steel used in mold construction must 
necessarily be tough and hard. Chrome- 
vanadium steel, as well as nitrided steel, 
finds wide application in these molds. 

One mold block with several cavities 
is a common set-up. Six timing gear 
blanks may be molded simultaneously 
in one closing of a press. Certain prod- 
ucts, as buckets for rayon spinning, and 
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boxes for pneumatic conveyors, must be 
molded one per press because of the 
complexity of the mold parts. Timing 
gear blanks are an example of the utility 
of integrally molded metallic inserts, 
which form the mounting bushings. 
Both products are also examples of the 
necessity of supplementing the all- 
laminated duck-base construction with 
comminuted or macerated duck sheet. 
This material is used in the web of the 
gear blanks, and in the hub of spinning 
buckets. (See Figs. 5 and 6). 

Unit pressure exerted on die-molded 
products ranges between one and two 
tons per sq.in. 

All laminated products are subject to 
compliance with test specifications. A 
commercial test is made on each indi- 
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Fig. 4—Partly of laminated and 

partly of comminuted fabric, this 

rayon spinning bucket must pass 
a vigid balancing test 


vidual single plate and die-molded prod- 
uct. These tests always include dimen- 
sional and appearance inspection. 

In specific products the customer will 
furnish a series of specifications cover- 
ing weight, close thickness tolerance, 
minimum electrical insulation strength, 
and punching properties, as well as color 
matching and freedom from odors. The 
U. S. Navy, for instance, has exacting 
requirements for everything it buys, and 
phenolic laminated products are no ex- 
ception. 

Die-molded products are subject to 
some tests which are quite interesting. 
For instance, buckets for rayon spinning 
which in actual operation will revolve 
up to 10,000 r.p.m. with a load of about 
4 Ib. of spun rayon, are tested and ad- 
justed on an Olsen-Lundgren balancing 
machine for static and dynamic balance 
as well as accuracy of physical dimen- 
sions to within a few thousandths of 
an inch. The surfaces must be per- 
fectly smooth and vitreous. A dynamic 
mechanical spindle test on loaded buck- 
ets must come up to 10,000 r.p.m. with- 
out signs of distress or weaving, except 
through periods of natural vibration. At 
tap speed smooth running must be at- 
tained. Since a bucket with its load 
weighs about 8 Ib. it can be readily 
understood why smoothness of operation 
is necessary; otherwise power input and 
operating hazards are greatly influenced. 
An interesting development is that of 
the high speed motors on which the 
buckets are directly mounted by means 
of a spindle shaft which enters the 
socket in the bucket hub. 

Another type of test run on a sample 
or two of each batch of daily produc- 
tion, is known as a “destructive test,” 
which as the name indicates destroys 
the sample. An example is that of 
autonmiotive timing gear blanks. Tests 
made are for bushing push-out, web 
deflection, rim-split, torsion, tooth load, 
and the routine dimensional and ap- 
pearance inspections. 
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CRITICIZE—BUT ONLY CONSTRUCTIVELY 


IGNS that the Administration is seri- 

ously concerned over the failure of 
recovery to come up to expectations are to 
be found on every hand. The reorganization 
of the high command of NRA, the sending 
of chief brain truster Tugwell to study in 
Europe, the interviews with financial, indus- 
trial and business leaders are straws that 
show how the wind is blowing. 


In the early days of the New Deal 
Administration business was very definitely 
given the cold shoulder while organized 
labor was welcomed to the warmth of the 
Washington fireside. Labor leadership had 
its great chance to show that it recognized 
the mighty forces at work in our civiliza- 
tion, and that it had the will and the ability 
to utilize them for the good of all. It missed 
its chance. 


Business now has its opportunity to 
prove its mettle. Working shoulder to 
shoulder with Washington it should be able 
to turn the tide of depression and save us 
all from the economic fallacies that have 
always beset labor, and have also befooled 
the New Deal leaders. No better exposition 
of these fallacies has been made than that 
contained in the speech of Ralph E. Flan- 
ders before those who helped to celebrate 
the fiftieth anniversary of the Cincinnati 
Milling Machine Company ten days ago. 
The gist of his argument appears elsewhere 
in this issue. 


In his sturdy support of the principle 
that prosperity can only come from an in- 
crease in output of goods Mr. Flanders 
stands solidly beside Wisconsin’s liberal uni- 
versity president, Glenn Frank. Dr. Frank’s 
latest book, “America’s Hour of Decision,” 
states this principle of plenty in a fashion 
that defies dispute. We of the machinery 
industries welcome so doughty a defender, 
one who presents the case for the machine 
just as we have always envisioned it, but 
more lucidly than we less gifted users of 
English prose can hope to do. 


The Flanderses and the Franks can state 
the facts and expound the principles. Busi- 
ness men must help Washington to make 
them work. In so doing it will be the reverse 
of helpfulness to accept all that the New 
Deal has set up. There are serious wrongs 
that must be righted, obvious omissions 
that must be filled in, utterly contradictory 
policies in different departments that must 
be reconciled. 


F BUSINESS LEADERSHIP is worthy 

of the name it will criticize these short- 
comings vigorously but always construc- 
tively, and come prepared with its own plans 
for achieving that measure of recovery 
which the President so desires but which 
has thus far eluded his Administration. The 
immediate task is to sink the selfish dif- 
ferences and unite on constructive measures. 
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Social Legislation 


HE STAGE is set for passage in the next Congress 

of bills authorizing old age pensions and unem- 
ployment insurance. Business men of the type that 
dreads change are frightened half to death at the pros- 
pect, and some of them are preparing to fight to the 
last ditch to prevent its materialization. But are 
they wise? Would they not be better advised to come 
forward with plans for these socially desirable devel- 
opments that would give them some chance of success? 
By so doing they would be more than likely to pre- 
vent the social reformers whose ideals are better than 
their knowledge of practical possibilities from putting 
over unworkable schemes that could only end in dis- 
aster and tragic disillusionment for pensioners and 
policy holders. A program that represents the best 
thought of the real leaders of business should have 
the best chance for success. 


Time Out 


OO MUCH time out has marred many a gridiron 
| pote for even the most rabid rooter. By the 
same token too much time taken out of the business 
day to condemn the powers in Washington, and all 
their works, has marred the sales and operating record 
of many an industrial executive. One of the hopeful 
signs of the moment is the tendency of such executives 
to limit strictly the time taken out to damn the New 
Deal, and to concentrate on the job of building busi- 
ness and getting orders. 











-CHIPS. 


Washington—Roosevelt tells press conference that 
higher prices and narrowing of fluctuations are still 
his goal, promises evolutionary program and continued 
conferences with business leaders . . . Farley advo- 
cates reduction of ocean mail rates and substitution 
of direct subsidy to lines . . . Hopkins reports pur- 
chase of 1,000,000 acres of marginal lands and transfer 
of former occupants . . . Roosevelt says informally 
that he expects to leave enforcement and other judicial 
features of NRA to Federal Trade Commission and 
Department of Justice, hopes to have industry do its 
own policing . . . Committee on Economic Security 
has eleven sub-committees at work on particular phases 
of work .. . Decides that government will have to 
support present unemployed . . . Col. Lindbergh re- 
iterates air mail charges at Aviation Board hearing 
. . . Sec. Hull gives notice that he will not countenance 
the raising of tariffs by nations about to negotiate 


reciprocal agreements with the U.S. . . . Slum clear- 
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ance and modernization on large scale to be part of 
recovery scheme proposed to next Congress by Ad- 
ministration. 


Foreign—Assassin kills King Alexander of Jugoslavia 
and Foreign Minister Barthou of France . . . Despite 
business improvement poor relief costs rise in Great 
Britain ... German Protestants jeer Hitler and 
Mueller, pastors read manifesto defying Nazi bishop 
.. . France plans to fortify northern frontier facing 
Belgium ... Germany serves notice that after one year 
she will abrogate trade treaty with U. S. containing 
most-favored-nation clause . .. China puts ten per cent 
export tax on silver to prevent rise in cost of living, 
considers going on gold standard . . . “Suicide strike” 
of Hungarian miners wins increase in pay but at high 
cost in suffering of men below ground. 


Finance—Senate banking committee recommends fed- 
eral incorporation law to curb holding corporation 
abuses ... Treasury closes books on 4th Liberty 
Loan conversion with over 80 per cent turned in, an- 
nounces call for $1,870,000,000 more April 15... . 
Germany to pay about 75 per cent of Dawes bond in- 
terest . . . In effort to keep money in circulation in- 
stead of in the banks, RFC announces plan to extend 
loans for five years after January 31... Railroad 
Credit Corporation reports steady repayment of loans 
to railroads . . . Drive to collect deficiency taxes from 
corporations is inaugurated . . . Government brings 
gold bond case to Supreme Court to have act suspend- 
ing gold payments passed upon. 


Industry—Electrical manufacturing industry asks 
code amendment to raise hours from 36 to 40 and in- 
crease hourly wage . . . Union seamen strike on At- 
lantic seaboard . . . Judge admits evidence of intimi- 
dation by unions in Weirton case . . . Personnel Re- 
search Federation announces plans for conferences of 
executives to improve industrial relations ... A. F. of 
L. votes to organize, vertical unions in mass production 
industries . . . Roosevelt orders 36-hour week in cot- 
ton garment industry ... P.R.R. shop union joins 
management in forming mediation board made up of 
eight from each side, decisions to be made only on 
two-thirds vote . . . General Motors announces basic 
policies on employer-employee relations . . . Labor 
leaders guardedly favorable . . . Three boards created 
by executive order to study work assignments in 
branches of textile industry . . . Steel wages up $95.,- 
000,000 after year under code, 86 per cent of employees 
favor works council plans. 


Indicators—Steel production declines a little in what 
is hoped to be a lull before a strong advance . 
Electric power output declines but is ahead of 1933 
week .. . Carloadings down . . . Business Week’s in- 
dex is practically level at 57.5. 
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Oils, Machining and Replacement Are 
Discussed at SAE Production Sessions 


The Production Meeting of the So- 
ciety of Automotive Engineers, held in 
Detroit October 10 and 11, brought out 
good evening attendance. Change-over 
of models for 1935 affected the day 
sessions. 

The paper on cutting oils by W. D. 
Huffman was discussed at considerable 
length by C. B. Harding and W. H. 
Oldacre. Both urged greater coopera- 
tion between production men and oil 
suppliers and a realization of the im- 
portance of the subject by those re- 
sponsible for results. Mr. Harding 
pointed out that the field for emulsions 
was imcreasing and now included blank- 
ing, broaching, tapping, milling and gear 
cutting. He advocated a large volume 
of coolant under pressure, delivered on 
the tool itself. The preparation of the 
emulsion was important and should be 
in the hands of a responsible party. Dis- 
tribution methods should also be given 
careful consideration. 

Mr. Oldacre considered emulsions as 
poor coolants where temperature ran 
above the boiling point and felt that 
straight oil was better on jobs of that 
kind. Sulphurized oils were commended, 
but it was felt that the term was fre- 
quently used without much considera- 
tion as to its real meaning. Mr. Bowers 
pointed out that, while sulphur helped 
to cool work and tool, it also shortened 
the life of the tool, especially when used 
in excess. 


In response to a plea for more spe- 
cific recommendations as to cutting oils 
for special jobs the oil men agreed that 
they seldom received enough data as to 
the job to be done. Feed, speed, depth 
of cut and material all affect the selec- 
tion of best lubricant for the job. 
Greater cooperation will, in their opin- 
ion, benefit all concerned. 

The paper on balancing problems by 
T. C. Van Degrift and J. M. Tyler was 
appreciated but did not elicit wide dis- 
Discussion brought out the 
fact that only the two ends of a crank- 
shaft were balanced as this method 
gives better control of metal removal 


cussion. 


and secures good results at low cost. 
Balancing of V-8 crankshafts was also 
discussed. 

The paper on broaching by E. §$ 
Chapman elicited discussion by R. S. 
Drummond and others. Mr. Drummond 
pointed out the increase in cutting speed, 
stating that 80 ft. per min. was not ex- 
ceptional in some work. His experi- 
ence indicated that broach life depended 
on previous machining operations, on 
the rigidity of the fixtures and on the 
broaches themselves. By the use of 
dial or shuttle holding devices by which 
the work can be presented to the broach 
as soon as it completes its return stroke, 
horizontal machines of old design can 
be made to give high production. In 
one case, where the limit was 0.001 in., 
500 pieces per hour were secured in this 


way. Due to improved practice result- 
ing from experience broaches now last 
three to five times as long as formerly. 

Any surface that can be milled, ex- 
cept blind holes, can be broached 
equally well, where conditions warrant 
A special application is the final finish 
of parts that have been hardened to the 
point where a file just touches them 
By using special broaches with extra 
hard teeth, such work as_ finishing 
splined holes can be handled economi- 
cally. From 0.003 to 0.004 in. can be 
removed with a regrind for every 300 
holes. 

Replying to questions as to broaching 
cast iron surfaces, W. S. Wise stated 
that except for hard spots and the abra- 
sive action of cast iron, there was no 
difficulty and that this also applied to 
milling. The limits given in Mr. Chap- 
man’s paper were much wider’ than 
usual, 0.001 in. plus or minus being 
common. 

Machinery and equipment policies 
were discussed by J. E. Padgett of the 
Spicer Mfg. Corporation in a some- 
what pessimistic vein. Both R. E. W. 
Harrison and Herman H. Lind took 
issue with several of his points, giving 
examples of the advantages of having 
an equipment policy that set up a re- 
serve for new machinery, and kept this 
reserve intact instead of using it for 
dividends, as is sometimes done. Both 
cited instances of firms whose success 
came from maintaining equipment on a 
modern basis, and where such invest- 
ment paid good dividends. 

At the dinner Richard H. Grant, vice 
president of General Motors, gave an 
interesting talk on the sales outlook. 





Giant Generator Shaft—When completed this main shaft of the world’s largest 
25-cycle, 35,000 kva. waterwheel generator will be installed in the Safe Harbor 


power plant on the Susquehanna River. 


It is shown here being turned on one of 


the large lathes in the Schenectady Works of the General Electric Co. This plant 


will serve the newly electrified divisions of the Pennsylvania R.R. 
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Machine Tool Orders 
Again Falter 


While September failed to see a con- 
tinuance of the August pick-up in ma- 
chine tool sales, the scale of activity 
was still above the summer low of July 
and August. A fall of nine per cent in 
domestic sales under the previous month 
and an even greater decline in foreign 
sales brought the index of orders to 36.2 
as against 41.4 in August. However, the 
three months’ moving average, which 
the industry’s Supervising Agency uses 
to indicate the trend, moved up slightly 
to 37.4 from $7.1 in the previous month. 

Foreign orders in September were 19 
per cent of the total as compared to 21 
per cent in August. The distribution 
of orders was disappointing with 105 of 


175 companies reporting showing less 
than 30 per cent of the 1926 volume of 
business. Smaller concerns held up 
better than the larger ones with a de- 
cline in the Group B index to 42.5 from 
45.7 whereas the Group A index fell to 
35.8 from 41.0. 


Foundry Orders Rise 
in September 


With an index of 46.4 in September 
as against 43.1 in August, and 34.9 in 
September, 1933, orders for foundry 
equipment reflected the general improve- 
ments in business. Shipments were off 
during the month with an index of 37.0, 
which compares with 48.7 in August and 
11.5 in September of last year. How- 


Table I—Index of Orders, Based on Volume of Shipments for 1926 

















Index of Orders 3 Months’ Q% Foreign 
cnitthdinliiiimaananains “— . Average to Total 
Month Domestic Foreign | Total Index bana 
January 43.9 9.8 53.7 56.5 8 
February 40.5 10.4 50.9 58.2 7 
March. 40.1 8.0 48.1 50.9 2 
April 36.2 | 10.3 46.5 48.5 o 
May. 35.4 | 10.5 45.9 46.8 
June..... 27.4 7.9 35.3 42.6 22 
July..... 26.3 8.4 34.7 38.6 24 
August . 32.4 9.0 41.4 37.1 | 
September 29.4 6.8 36.2 37.4 
Table II—By Size of Companies 
Group A —Companies reporting year's sales in 1926 of $200,000 or more: me 
Index of Orders if % Foreign 
No. of to Total 
Month Domestic Foreign | Total Reports Orders 
January 43.5 10.5 54.0 82 19 
February. 39.5 11.2 50.7 82 22 
March... 38.8 8.4 47.2 82 18 
April. 35.3 10.9 46.2 89 24 
ay.... 34.6 11.2 | 45.8 88 25 
June.... 26.8 8.3 35.1 90 24 
July..... 25.8 8.9 | 34.7 90 26 
August....... 31.4 96 | 41.0 93 23 
September... . 28.7 71 | 35.8 94 20 
Group B—Companies reporting year's sales in. 1926 of less than $200,000 
January.... 48.3 1.5 | 49.8 81 3 
February.. 50.6 2.4 53.0 81 5 
March.. 54.7 2.6 57.3 81 5 
April... 48.2 | ee 50.3 74 4 
May...... 46.4 1.6 | 48.0 72 3 
June...... ° 33.9 =| 3.5 37.4 76 a 
July..... 33.3 | 1.9 35.2 82 5 
August... .. . 44.7 | Lo | az 76 2 
September. 39.4 | 3.1 42.5 81 7 


Table UI—Distribution of Orders 


(Shown by indexes of individual companies) 


New Orders in % 


of 1926 Shipments January February March 


200 or more. 7 4 4 
100-199. 14 16 17 
90-99. 8 a 5 
80-—89.. 7 5 6 
70-79.. 4 4 7 
60-69. 5 6 12 
50-59. 5 13 6 
40-49 20 14 9 
30-39 14 14 19 
20-29... 22 20 27 
a 27 25 23 
Less than 10 30 38 38 
Total reports. . 163 163 163 


Number of Reports in Each Index Group 


April May June July August September 
6 4 2 3 6 3 
15 12 10 9 & 12 
a a 0 2 5 2 
3 5 8 3 7 5 
2 6 5 2 3 6 
5 11 10 12 9 2 
19 12 7 8 12 9 
19 10 9 13 14 15 
17 22 24 22 18 16 
20 22 25 29 23 24 
22 33 21 26 27 29 
31 19 45 43 37 52 
163 160 166 172 169 175 


Metal-W orking Code Hearings Scheduled 














Deputy 
Date Place Administrator Association 
Oct. 27 Carlton Hotel H. F. White General Tool and Implement (Di- 


vision of FMPF) 














ever, unfilled orders rose sharply to 46.6, 
contrasted with 36.3 in the preceding 
month, and 32.0 a year ago. The three 
months’ average of gross orders at 46.7 
was exactly the same as that of Septem- 
ber for last year, but under the 54.7 
reached in August. These figures are 
based on the reports of 21 companies 
to the Foundry Equipment Manufac- 
turers’ Association. 


Cincinnati Milling Holds 
Anniversary Celebration 


Visitors to the fiftieth anniversary 
celebration and exhibit given by the Cin- 
cinnati Milling Machine Co. and Cincin- 
nati Grinders, Inc., were royally enter- 
tained during the week of October 8-13. 
Customers, competitors and other friends 
were shown the manufacturing set-ups 
of these organizations and the many 
products made by them. Some of these, 
which were introduced for the first time, 
will be described in detail in later num- 
bers of American Machinist. Through 
the courtesy of the Cincinnati com- 
panies the Heald Machine Co. was able 
to include its line of internal grinders 
and boring machines in the exhibit. 

On the afternoon of October 12, a 
golf tournament was held. That evening 
250 guests were entertained at a ban- 
quet at the Queen City Country Club. 
Frederick V. Geir, president of the com- 
pany, acted as toastmaster. Among the 
speakers were Mayor Brown of Cincin- 
nati; Dean Schneider, of the University 
of Cincinnati; Mason Britton, vice- 
president, McGraw-Hill Publishing Co. 
and Ralph E. Flanders, president, Jones 
& Lamson Machine Co. Mr. Flanders’ 
address appears on page 743. 

In celebrating its arrival at the half 
century mark the company paid a 
tribute to the late Frederick A. -Geir. 
whose leadership was largely responsible 
for its growth and progress. 


Dr. von Schrenk Elected 
A.S.T.M. President 


On October 9, Dr. Hermann von 
Schrenk, consulting timber engineer and 
senior vice-president of the American 
Society for Testing Materials, was 
elected to the office of president. The 
executive committee took this action to 
fill the vacancy caused by the death of 
W. H. Bassett, who died July 21 soon 
after he took office as head of the so- 
ciety. The vacancy created by Dr. von 
Schrenk’s election was filled by the ap- 
pointment of H. S. Vassar as senior 
vice-president. A. C. Fieldner, chief 
engineer, experiment stations division, 
S. Bureau of Mines, was elected 
junior vice-president. 
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Detroit Cuts Production 


To Clean Up Old Lines 


Derroir—Members of the Automobile 
Manufacturers Association, the old 
N.A.C.C., report production of 113,316 
units in September which is 32 per cent 
under August and 23 per cent below 
September of last year. With the Ford 
figures added the output in September 
will be close to 170,000 as compared 
with 244,713 for August. September 
sales are estimated to be close to 150,000 
units in this country. The sales figures 
cannot be subtracted from the produc- 
tion figures to arrive at the additions to 
stock since the latter include Canadian 
output and foreign assemblies made 
from parts produced in the United 
States. October trend in sales is ap- 
proximately that of last year when 
136,000 passenger cars were sold. 

Exports of automotive products in 
August registered usual seasonal declines, 
being 16 per cent below July, but 
gained 90 per cent over August 1933; 
14 per cent more trucks, however, were 
shipped abroad than in July. Truck 
sales in this country reached a peak in 
August as compared with the June peak 
in passenger car sales, which augers well 
for general business revival. 

Government estimates explain the 
surprising ‘strength of sales in rural area 
despite the drouth. Farmer income for 
the first eight months of this year was 
almost three-quarters of a billion dollars 
higher than last year, including reduc- 
tion payments and purchase of drouth 
cattle. Sales of farm products alone 
were $465,000,000 greater. Income is ex- 
pected to reach a peak in September 
and October. 

Many automobile makers are closed, 
some for inventory and others for plant 
rearrangement. October consequently is 
expected to register the low production 
so far this year. These shut-downs are 
caused largely by liquidation of dealer 
stocks to avoid so far as possible drastic 
price reductions at the expiration of the 
1934 models. Stocks are not considered 
abnormal, and recently production has 
been running below sales. Hudson 
Motor stocks are dropping at the rate 
of 500 per week, which will be acceler- 
ated in mid-October with output cur- 
tailed and sales holding fairly steady. 
The same tendency is shown in General 
Motors business; combined sales to con- 
sumers in September exceeded sales to 
dealers by 18,000 units. 

Packard has a large bank of orders for 
the new model announced August 30, 
the five-passenger model being the only 
one the factory has been able to pro- 
duce in quantities. The orders on hand 
at the beginning of October will keep 
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the factory busy for two months on one 
seven-hour shift. Sales in September in- 
creased 30 per cent over the same month 
last year with October looking even 
better. Buick sales for September were 
400 greater than August and over 50 per 
cent better than the same month last 
year. 

With dealer stocks being reduced and 
some companies reporting near comple- 
tion of 1984 supplies, the tooling pro- 
grams are not of the same proportions 
as last year. Tool plants, enthusiastic as 
to prospects the first part of September, 
are finding that requests for quotations 
on new tools are not resulting in orders 
to the extent expected. On the other 
hand, revamping is practiced as far as 
possible. The answer most likely is that 
the fundamental lines of many cars were 
established in °34, and °35 models will 
merely be modified to correct car lines. 
Structural details of bodies are due for 
some change. The Paris show, on Oc- 
tober 1, emphasized the extreme in 





streamlining while German design of 
new models featured rear engine mount- 
ing in addition to independent wheel sus- 
pension and stream lines. A rear engine 
model in this country as a trial balloon 
may be expected. In fact, there may 
be more than one. 

Dissatisfaction with the auto retail 
code as well as that of the machine tool 
industry accumulates, while it is re 
ported that a permanent NRA set-up 
is being prepared for congress which 
eliminates the objectional price fixing 
features. The Government decision not 
to carry the Houde case to court is en 
couraging to those hoping for satis 
factory industrial relations. It is dawn 
ing on workers that the automotive set- 
tlement last March puts a premium on 
the employee whose service record is 
unmarred through disturbances. In 
many cases wage plans have been 
changed to the straight day rate as a 
result of managements putting the mat- 
ter up to the employee vote. The work 
ers in one case agreed that efficiency 
would be maintained, which was done. 
Evidences of such cooperation deserve 
wider publicity for the good of both 
parties. 
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@ Machinery men in all of the im- 
portant industrial centers report 
encouraging evidences of a small 
revival in machinery sales. Whether 
the improvement is a result of the 
changed attitude in Washington 
toward business, fear of inflation 
or taxation of corporate surpluses, 
or just a natural reaction from the 
exaggerated conservatism of the 
past few months it is hard to say. 
The main point is that orders are 
widely distributed and somewhat 
more numerous, and that inquiries 
are much stronger. 

® Diversification of sources of 
orders characterizes eastern terri- 
tory business, particularly in New 
York. Orders are small but they 
are coming in daily. Boston and 
Philadelphia report continued criti- 
cism of the New Deal but are look- 
ing for Ordnance orders. Senti- 
ment is better in Pittsburgh al- 
though orders are at a low for the 
year. Inquiries are fair. Word 
from Cleveland is that machinery 
customers seem to be holding off 
as long as possible before placing 
orders. Some business is in sight, 
however. Although northern New 
York has suffered from the trans- 
fer and liquidation of automobile 
parts plants, several other plants 
have been vigorously active. One 
distributor reports better business 
in the last month than in any 
month since 1929. 

® Detroit says that the automobile 
companies have been slower than 


usual in tooling up for new models. 
Some of the tool shops are busier, 
however. Sentiment is much im- 
proved and plans are under way for 
an active spring. Toledo sentiment 
is still strongly opposed to New 
Deal policies and forward planning 
there is suffering in consequence. 
In Indianapolis the sentiment is 
optimistic rather than otherwise al- 
though sales are quiet. The last 
quarter promises to be fair. Both 
inquiries and orders have shown 
improvement in Cincinnati. The 
celebration of the Cincinnati Mill- 
ing Machine Company’s 50th anni- 
versary brought many leading buy- 
ers to Cincinnati and all shops 
made the most of it. 

@ A fair amount of business has 
been placed in St. Louis during the 
past fortnight although there was 
hardly enough to go around. 
Sentiment is better. Little change 
is reported from Chicago although 
there are plenty of prospects who 
should be buying. Liquidation of 
the Grigsby-Grunow plant is affect- 
ing sales of new machine tools. 
Milwaukee reports a flock of very 
encouraging inquiries from diversi- 
fied sources. The fourth quarter 
is likely to show some improvement. 
Word from California is that busi- 
ness is held up pending the result 
of the election. Possible purchas- 
ers of machinery will do nothing 
until they see whether Sinclair and 
his EPIC slogan win or whether 
conservative ideas prevail. 





British Machine Tool Industry 
Holds Up Well 


BirMINGHAM, ENGLAND—The machine 
tool industry of the Birmingham dis- 
trict shows little evidence of weakening, 
according to George A. Makinson, 
American consul, though during the 
past few weeks the pressure of orders 
has somewhat lessened because of cus- 
tomary seasonal slackness in the en- 
gineering and machinery using trades. 
The requirements of the automobile in- 
dustry, one of the principal markets for 
locally made machine tools, have for 
some months furnished the main source 
of activity. Although for the most part 
the installation of the new 
equipment has not been largely com- 
pleted, the development of production is 
expected to stimulate continued demand 
for machine tools in balancing mechani- 
cal systems. 

The requirements of the bolt, nut and 
screw industry have, during the past few 
months, represented one of the principal 
sources of local machine tool manufac- 
turing activity. Production in this mat- 
ter has now been much stimulated by the 
recently increased British customs duties 
on a number of various types of bolts, 
nuts and screws. The local machine tool 
industry has also shared in the recent 
demand of the radio trade in respect to 
next season’s production. 

The railroads of the country have also 
been profitable machine tool customers, 
their shops currently being busier than 
at any time during the past few years, 
chiefly in the construction of new loco- 
motives and railroad stock; fair sized or- 
ders for railway equipment are also in 
hand for foreign account. 

One of the largest importers of Ameri- 
can and other machine tools in this 
country (Charles Churchill & Company, 
Ltd.) is now engaged in considerable 
extension of its existing premises in Bir- 
mingham and has acquired a three-acre 
site for the erection of a centralized 
headquarters within the city area. The 
new works will include a testing depart- 
ment, machine tool assembly and dem- 
onstration sections, and will provide 
employment for many additional hands. 
The firm at present holds exclusive or 
joint agencies for well over 100 Ameri- 
can machine tool manufacturers, and it 
is understood that its Birmingham 
works will handle complete servicing 
and maintenance for the whole of Great 
Britain. 

The floor space of one important Cov- 


’ 
season s 


entry machine tool manufacturer has, 


within the past few months, been greatly 
extended in order to cater to a continued 


740f 


increase in the demand for die-heads 
and dies, chucks, air chucks and similar 
equipment. The firm proposes to in- 
stall a continuous conveyor system to 
accelerate machining operations; upon 
completion, the capacity of this particu- 
lar department will be increased to 3,500 
sets of dies per week. 

During the past few weeks a large 
Birmingham machine tool firm has 
taken over extensive new premises and 
is busily engaged in the manufacture of 
small three- and four-operation bar au- 
tomatics and strip rolling mills. In this 
connection, the firm’s recent drilling at- 
tachment improvements include spindle 
speeds up to 12,000 r.p.m. 

The demand by domestic machine 
tool manufacturers for high precision 
roller bearings has occasioned much 
overtime working by a local concern 
associated with an important roller bear- 
ing firm in the United States. 

Increased activity of the automobile 
industry has necessitated considerable 
extensions by an important Birmingham 
sheet metal pressings manufacturer in 
order adequately to meet current de- 
mands for heavy pressings and _ steel 
panel automobile bodies. 

Some of the most important recent 
orders placed with local firms by the 
automobile industry include drilling and 
grinding machines of standard and 
special types, and there has recently 
been much overtime work in_ this 
direction. 

The importation of foreign made ma- 
chine tools continues to increase, the 
comparative figures for the first seven 
months of the present year, and similar 
periods of 1932 and 1933 being as 
follows: 


British firms who had spent large sums 


on modernizing their plants were now 
finding themselves in direct competi- 
tion with German and American goods 
again.” 

In addition to the present favorable 
dollar-sterling exchange rate, it is stated 
by one important local firm that recent 
prices of the principal classes of Ameri- 
van machine tools have tended to de- 
preciate, and this, coupled with the 
undoubted superiority of American prod- 
ucts has afforded some stmulus to the 
volume of importation within the past 
few months. 

Furthermore, contrary to the usual 
practice of British manufacturers, many 
types of American made machine tools 
are stated to have the advantages of 
immediate delivery from stock, a facility 
which is greatly appreciated by local 
machine tool using firms desiring to en- 
gage in immediate productive activity. 


Exports of Machine Tools 


The exportation of British made 
metal-working machine tools is being 
well maintained. During the past few 
years the requirements of Soviet Russia 
in respect of drilling, grinding and mill- 
ing machines; lathes, planing and shap- 
ing machines; presses and punching and 
shearing machines, have formed the bulk 
of this trade, the year 1932 showing the 
greatest amount of British exportation 
to that country, amounting to over 80 
per cent of the total. However, since 
this period, Russian machine tool orders 
have shown a declining ratio largely on 
account of the culmination of the five- 
year plan. On the other hand, there 
has been increased exportation to other 
foreign markets including the Far East, 
Argentina, France, Norway and Sweden, 
Italy and other European countries. 
Machine tool export trade with the Brit- 
ish dominions has also shown much 
improvement. 

Comparative figures of British ma- 


——~—Quantities——— -— ——Value in £-——_-—~ 

Seven months ended July 31——— ~ 

1932 1933 1934 1932 1933 1934 
Machine tools (metal working) 2,706 1,803 3,512 568,025 414,559 769,554 


These importations are stated to be 
mainly American and German machine 
tools, the competitive sale of the Ameri- 
can products being greatly assisted by 
the revalued dollar. The continued in- 
crease is causing much concern among 
local manufacturers who, during the 
period of depreciated sterling currency 
and the subsequent imposition of Brit- 
ish tariffs, enjoyed a virtually undis- 
puted dominance of the home market. 

At a recent meeting of the Wolver- 
hampton Chamber of Commerce a plea 
for “stiff increases in certain tariffs” was 
put forward, it being stated that “many 


chine tool exportation for the first seven 
months of the years 1932, 1933 and 
1934, are given in the accompanying 
table. 


Outlook for American Tools 


In spite of the fact that an appreci- 
ably greater number of American ma- 
chine tools are being imported into 
Great Britain at the present time, and 
are being increasingly used in local 
machine shop processes, the existing 
market is almost wholly limited to 
specialized products. For the more or- 
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British Exports 





of Machine Tools 








en aes 
1932 1933 19384 
——Seven Months ended July 31—— 
Machine Tools (metal working) £ £ £ 
To British India. . "4? 89,1538 78,419 86,136 
** Other British countries... . 72,670 77,638 182,527 
** Soviet Union (Russia) 1,714,800 526,167 264,477 
i 6 SgebOeeere 42,739 $2,026 40,148 
“* Other Foreign Countries 130,658 158,679 279,710 
Total... 2,050,020 873,929 852,998 
Of which— 
Drilling. . ee $17,574 79,627 78,776 
Grinding. . ark 256,794 213,196 147,991 
Lathes.... eo 610,194 240,627 269,310 
Milling. ys args ~ 152,101 110,848 63,346 
Planing and Shaping... . 338,717 23,635 43,774 











dinarily used machine tools, such as 
lathes, power saws, chucks, planers, 
shapers, and similar standard machines, 
British manufacturers still hold the 
dominance which they acquired through 
factors of sterling depreciation and im- 
port duties; while the manufacture in 
this country, on a royalty or other 
basis, of numerous American machine 
tools which were formerly imported, 
greatly restricts the competitive British 
market for similar products which are 
still wholly made in the United States. 

It also appears that, due to existing in- 
dustrial conditions in the United States, 
an increasing quantity of used machine 
tools is now being imported into Great 
Britain from that country virtually at 
scrap prices, with a consequent effect 
upon the domestic market for new 
products of both British and American 
manufacture. 


German Machine Tool 
Industry Shows 
Improvement 


With operations well over 50 per cent 
of capacity during a usually dull season 
the machine tool industry in Germany 
shows considerable improvement over 
the corresponding period of 1933. Me- 
dium and heavy-weight machinery in 
particular is showing a gain, according 
to a report from the Department of 
Commerce. 

The improvements have resulted al- 
most entirely from increased domestic 
sales, as exports of German machine 
tools continue low. Demands from the 
steel industry have been larger in recent 
months which was the principal factor 
in the improvement of trade in the 
west-German machine tool industry. 

Trade in woodworking machinery re- 
flected the usual seasonal decline and 
mining machinery was not entirely sat- 
isfactory. However the demand from 
the automobile industry increased, and 
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there was some improvement in orders 
from shipyards and from the electrical 
industry. 

Tax exemptions for machinery re- 
placements reacted favorably on the 
trade. Sales were higher in high effi- 
ciency machine tools, including lathes 
and machinery for handling steel and 
foundry products, and tube mill ma- 
chinery. 


J. R. Porter Heads Dealers 
Supervisory Agency 


J. Roy Porter, president and general 
manager of the Marshall & Huschart 
Machinery Co., has been elected chair- 
man of the Supervisory Agency which 
administers the NRA code of the dis- 
tributors of machine tools and equip- 
ment. The retiring chairman, George H. 
Cherrington, president of the Brown & 
Zortman Machinery Co., whose term 
would not have expired until December, 
was compelled to resign because of his 
health. 


Ambrose Swasey Honored 


At a dinner celebrating the 20th an- 
niversary of the Engineering Founda- 
tion, Ambrose Swasey, chairman of the 
board of directors of the Warner & 
Swasey Co., was honored. Mr. Swasey, 
a noted inventor and maker of astro- 
nomical instruments and machine tools, 
is founder of the foundation and has 
made its activities possible to gifts total- 
ing $750,000. He is also a past presi- 
dent of the American Society of 
Mechanical Engineers and Chevalier of 
the Legion of Honor. 

Dr. Karl T. Compton, president of 
the Massachusetts Institute of Tech- 
nology, made the principal address, in 
which he appealed for the support by 
other men of wealth for foundations and 
educational agencies, working toward 


the betterment of human welfare. Dr. 
Frank B. Jewett, vice-president of the 
American Telephone and Telegraph Co., 
said that religion, institutions of learn- 
ing and foundations like the Engineering 
Foundation comprise three of the most 
vital forces in modern culture. A 
volume expressing felicitation and grati- 
tude was presented to Mr. Swasey by 
Harry P. Charlesworth, chairman of the 
Engineering Foundation. 


e BUSINESS ITEMS « 


Final arrangements have been made 
by the General Electric Company to in- 
augurate the manufacture of radio re- 
ceivers at its Bridgeport, Conn., works. 
Production is scheduled to start the first 
of the year. Preparations are now go- 
ing forward for the completion of manu- 
facturing equipment which will occupy 
several floors of the main building. 


The Shepard Niles Crane & Hoist 
Corp. has now concentrated all of its 
manufacturing divisions at Montour 
Falls, N. Y. The Niles plant in Phila- 
delphia has been closed. A new erecting 
shop designed for the manufacture of 
Niles heavy cranes has been built. The 
plant formerly occupied by Cronk & Car- 
rier Manufacturing Co., at Montour 
Falls, and which adjoins the Shepard 
plant, has been purchased and affords 
additional space required by the above 
concentration of activities. 


The Geo. D. Roper Corp., Rockford, 
Ill., has filed a petition under the Cor- 
porate Reorganization Amendment, Sec- 
tion 77-B of the Bankruptcy Act, this 
being the amendment to that Act 
adopted at the last session of Congress 
to aid corporate reorganizations without 
interrupting operations. 


Bryant Machinery & Engineering Co., 
Chicago, has appointed Frank D. Lake 
& Associates, 3024 Cherry St., Toledo, 
Ohio, as agents for the following lines 
of machine tools: Ohio shapers, Dreses 
radial drills, Ohio horizontal boring, 
drilling and milling machines, Boye & 
Emmes engine lathes, Cleereman heavy- 
duty drilling machines and Kling heavy- 
duty grinders. 


George D. Miller Co., machine tool 
dealer, Cleveland, Ohio, has been ap- 
pointed exclusive representative in the 
Cleveland territory for the Lees-Bradner 
Company, manufacturers of gear hob- 
bers, generators, thead milling ma- 
chines and gear testing machines. 


Thomas Prosser & Son, New York, 
N. Y., manufacturers and distributors 
of Widia carbide tools, have made the 
following sales appointments: J. J. Con- 
NELL, 4717 Malden Ave., Chicago; W 
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N. H., 
Corp. 
Metal 
Kingsbury, Keene, N. H. Patent 1,975,007. 
Machine Tool Having» an Indexing Move- 


Corporation Reports assigned to Kingsbury Machine Too! 


Patent 1,975 
Working Machine. Edward J. 











1933 Earnings 
Third Quarter Nine Months 


1934 Earnings 


Third Quarter Nine Months ment. Edward J. Kingsbury, Keene, N. H., 


assigned to Kingsbury Machine Tool Corp. 
Patent 1,975,008. 


Company 














Caterpillar Tractor .... ; 2,932,892 er te tt 
ae SO ccccsenese $2,048 45,547 
EE nc cacdoun iskees $1,003 $29,295 $5,630 d$2,812 October 2, 1934 
General Electric . ea AY 1$242,13 esi sey M 
National Cash Register. $226,804 1,229,75 d$242,134 d$841,907 etal-Working Machi 
Remington Rand ...... $224,573 *$389,600 $203,656 *$109,566 & chinery 
eee 7$493,426 2 ; im Chamfering Mechanism. Maxwell H. Hill, 
Underwood-Elliot-Fisher. $458,046 $ 1,850,137 $539,954 $840,056 Rochester, N. Y., assigned to Gleason Works. 
d—Deficit Patent 1,975,1 51. 
© . Forging Alachine. Wien W. Criley, 
se = an ’ Cleveland, O. atent 1,975,537. 
t—Seven months ended July 31. Centralized Hydraulic Control for Radial 
Drills. Lawrence Lee Schauer and Augus- 
tus Marius Sosa, Cincinnati, Ohio, assigned 
. - , to the Cincinnati Bickford Tool Co. Patent 
D. Brices, P. O. Box 315, Portland, Wituiam A. Kirpy in charge of the 1,975,589. 
Ind., and G. M. Mencke, 704 Race St., Fleetwood Division, a ee — October 9, 1934 
Cincinnati, Ohio. These men will rep- Corp., Detroit, died October 3 at the Metal-Working Machinery 


resent Thomas Prosser & Son for roll- 
ing mill machinery and metal special- 
ties manufactured by Fried. Krupp A.G. 


The Allsteel Press Co., Chicago, IIl., 
has appointed the Mechanical Equip- 
ment Sales Co., 416 Chamber of Com- 
merce Bldg., Cincinnati, Ohio, as repre- 
sentative in that district. 


e PERSONALS « 


Cuiaupe A, STeADMAN has become as- 
sociated with the Pioneer Engineering 
& Mfg. Co., Detroit, designers of tools, 
dies and gages and special machinery. 
Mr. Steadman was formerly with vari- 
ous motor companies as tool and die 
engineer, and for the last five years 
was chief tool designer for the W right 
Aeronautical Corp. 


V. G. Vaueuan has been made man- 
ager of the Spencer Thermostat Co., 
Attleboro, Mass., and will develop auto- 
matic temperature and humidity con- 
trols. Until June of this year Mr. 
Vaughan was manager of the Appliance 
Engineering Division, Westinghouse 
Electric & Manufacturing Company. 


Harry Weart, has been appointed as- 
sistant works manager of Goulds Pumps, 
Inc., Seneca Falls, N. Y. Previously he 
was development engineer. 

Freperick E. Worven of Auburn, N. 
Y., and Wotcorr J. Humpnrey of War- 
saw, N. Y., have been appointed tem- 
porary receivers of the Rumsey Pump, 
Co., Ltd., Seneca Falls, N. Y., and have 
been authorized to continue operation of 
the plant. 


e OBITUARIES « 


R. Y. Ferner, president of the R. Y. 
Ferner Co., Washington, D. C., importer 
of precision machinery and scientific in- 
struments, principally of the Societe 
Genevoise D’Instruments de Physique, 
Geneva, Switzerland, died from a heart 
attack on October 7. 
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age of 56. 

James M. Rawte, vice-president of 
the J. G. Brill Co., Philadelphia, died 
October 4. 


e MEETINGS « 


AMERICAN Gas ASSOCIATION.  Six- 
teenth annual convention, October 29- 
November 2. Atlantic City Auditorium, 
Atlantic City, N. J. ALexanper For- 
WARD, managing director, 420 Lexington 
Ave., New York, N. Y. 

AMERICAN FouNDRYMEN’sS Associa- 
TION. International foundry congress 
and annual meeting and exposition, Oct. 
22-26. Convention Hall, Philadelphia. 
R. E. Kennepy, technical secretary, 222 
W. Adams St., Chicago, III. 


INTERNATIONAL ACETYLENE ASSOCIA- 


TION. Annual meeting, Nov. 14-16. 
William Penn Hotel, Pittsburgh, Pa. 
H. F. Rernuarp, secretary, 30 East 42nd 
St., New York, N. Y. 


e PATENTS e 


September 18, 1934 


Metal-Working Machinery 


Combination Thread or Spiral Miller. Albert 
Sarossy, West Orange, N. J., assigned to Layth-Grin- 
dar Corp. Patent 1,974,084. 

Tap jrinding Machine. Edd C. Oliver, Adrian, 
Mich. Patent 1,974,365 


Tools and Attachments 


Tool Retainer. Clement C. Richard, Detroit, 
Mich., assigned to Allied Products Corp. Patent 
1,974,217. 

Motor-Operated Chuck. Charles W. Olson, Cleve- 
land Heights. Ohio. Patent 1,974,249. 

Chuck Controller Device. Lucius E. Whiton, New 
Londen, Conn. Patent 1,974,384. 

Chuck Controlling Mechanism. Lucius E. Whiton, 
New London, Conn. Patent 1,974,385. 


September 25, 1934 
Metal-Working Machinery 


Conveyor Feed Milling Machine. William 
Sinclair, Detroit, Mich., assigned to Produc- 
tion Engineering Co. Patent 1,974,660. 

Grinding Machine. Oscar A. Swanson, 
Erie, Pa. Patent 1,974,696. 

Indexing and Control Mechanism for a 
Metal Working Machine. Edward J. Kings- 
bury and Gunnar Swahnberg, Keene, N. H., 
assigned to aeebary Machine Tool Corp. 
Patent 1,975,005. 

Indexing and Control Mechanism for In- 
dependent Meta! Working Units. Edward 
J. Kingsbury and Gunnar Swahnberg, Keene, 


Machine Tool. Edgar D. Vancil, Cincin- 
nati, Ohio, assigned to the Cincinnati Mill- 
ing Machine Co. Patent 1,975,912. 

Machine Tool. Herman R. Isler and Sol 
Einstein, Cincinnati, Ohio, assigned to the 
Cincinnati Milling Machine Co. Patent 
1,975,947. 

Grinding Machine. Benjamin R. Purvin, 
Cleveland, Ohio, assigned to Cincinnati 
Grinders, Inc. Patent 1,976,035. 

Method and Means for Preventing Chat- 
tering of Slender Work. Wilson F. Howard, 
Springfield, Vt., assigned to Jones & Lamson 
Machine Co. Patent 1,976,072. 

Milling Machinery. Walter D. Archea, 
Cincinnati, Ohio, assigned to the Cincinnati 
Milling Machine Co. Patent 1,976,104-5-6- 


7-8. 
Grinding Machine. Walter D. Archea, 
Cincinnati, Ohio, assigned to Cincinnati 


Grinders, Inc. Patent 1,976,109. 

Grinding Machine. George W. Binns, 
Cincinnati, Ohio, assigned to Cincinnati 
Grinders, Inc. Patent 1,976,110. 

Machine Tool. George W. Binns and Cle- 
ment Booth, Cincinnati, Ohio, assigned to 
Cincinnati Grinders, Inc. Patent 1,976,111. 

Grinding Machine. George W. Binns, 
Cincinnati, Ohio, assigned to Cincinnati 
Grinders, Inc. Patent 1,976,112. 

Machine Tool. George W. Binns, Cincin- 
nati, Ohio, assigned to Cincinnati Grinders, 
Inc. Patent 1,976,113. 

Grinding Machine. Clement Booth, Cin- 
cinnati, Ohio, assigned to Cincinnati Grind- 
ers, Inc. Patent 1,976,114. 

Grinding Machine. ‘Sol Einstein, Cincin- 
nati, Ohio, assigned to Cincinnati Grinders, 
Inc. Patent 1,976,119. 

Hydraulic Drive for Grinding Machines. 
Frederick S. Haas, Cincinnati, Ohio, as- 
signed to Cincinnati Grinders, Inc. Patent 
1,976,122. 

Grinding Machinery. Frederick S. Haas, 
Cincinnati, Ohio, assigned to Cincinnati 
Grinders, Inc. Patent 1,976,123. 

Grinding Machine. Bernard A. Kearns 
and Frederick S. Haas, Cincinnati, Ohio, 
assigned to Cincinnati Grinders, Inc. Patent 


1,976,130. 

Milling Machine. Lester FP. Nenninger 
Cincinnati, Ohio, assigned to the Cincin- 
nati Milling Machine Co. Patent 1,976,136. 

Hydraulically Actuated Slide for Machine 


‘Tools. Lester F. Nenninger, and Bernard 
Sassen, Cincinnati, Ohio, assigned to the 
Cincinnati Milling Machine Co. Patent 


1,976,137. 


Back Lash Compensator. Lester F. Nen- 


ninger, Cincinnati, Ohio, assigned to the 
Cucina Milling Machine Co. Patent 
,976,138. 


Lester F. Nenninger 
Cincinnati, Ohio, as- 
Milling Machine 


Milling Machine. 
and Bernard Sassen, 
signed to the Cincinnati 
Co. Patent 1,976,139. 

Machine for Beading Over Sheet Metal 
Flanges. Xaver Sonntag, Reute, near 
Waldsee, Germany. Patent 1,976,148. 

Transmission and Control Mechanism for 
Machine Tools. Fred A. Parsons, Milwau- 
kee, Wis., assigned to Kearney & Trecker 
Corp. Patent 1,976,368. 

Milling Machine Transmission and Con- 


trol. Joseph B. Armitage, Wauwatosa, 
Wis., assigned to Kearney & Trecker Corp. 
Patent 1,976,381. 

Chaser-Cutting Mechanism. Albert F. 


Breitenstein, New Haven, Conn., assigned 
to the Geometric Tool Co. Patent 1,976,476. 


Processes 


Process for Rough Turning in the Lathe 
or Similar Machine Tool. Paul Quichon, 
Paris, France, assigned to Compagnie des 
Forges de Chatillon Commentry & Neuvres- 
Maisons, Paris, France. Patent 1,976,459. 
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Industry’s Part in Social Progress 


RALPH E. FLANDERS 






President, Jones & Lamson Machine Company 


T THIS MOMENT all of the pro- 

A ductive and constructive ele- 

ments of this nation are engaged 

in a common task and are working to- 
ward a common end. 

But the task before us and the ends 
we seek are seen in different aspects by 
different units of the co-operating 
groups. Some have taken a narrow sec- 
tor for their field, others a wider one. 
For some the ends are obscured in a 
devotion to the means employed; for 
others the ends are so vast that they 
are magnificently vague, and the means 
are indeterminate. 

These things being true, it is no 
wonder that we have the appearance of 
a nation working frantically at cross 
purposes. Some are intent on raising 
prices, some on lowering prices, others on 
price fixing. Some would increase working 
hours, others decrease them. Some would 
cut governmental expenditures, others 
expand them. Some would take land out 
of agricultural production, others—or 
even the same persons—would initiate ir- 
rigation projects which will increase the 
crop yield. Some call for a closer gov- 
ernmental or industrial control, others 
plead for more freedom. And all of 
this is but the first page of the volume 
of our inconsistencies. 

Fronted as we are by this confusion 
we must in the first place seek some 
clear statement of our purpose—a state- 
ment which will be broad enough to be 
generally acceptable, yet deep enough 
to have a content of vital social mean- 
ing. It must be an expression of pur- 
pose on which industry, agriculture, com- 
merce, finance and statesmanship must 
perforce agree. Let us attempt such a 
statement. 

As our social objective in the ma- 
terial realm, we would provide for the 
mass of the population a scale of living 
which on the whole is continually rising, 
and is free from severe or destructive 
fluctuations. In the spiritual realm we 
would diminish the need for consuming 
anxiety among the body of the popula- 
tion, and would foster and preserve such 
elements of personal liberty as are not 
in conflict with the preceding purposes. 


From an address at 50th Anniversary 
Dinner of Cincinnati Milling Machine Com- 
pany, Cincinnati, Ohio, Friday, October 12, 
1934, 
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It is highly important that we state 
our objectives, and that we put them in 
terms of human values; for human 
values are the real objectives of a co- 
operative social undertaking, such as 
that in which we are engaged. The 
purpose of our co-operation is not and 
cannot be the strengthening or defeat 
of a labor organization or of a political 
party, the return to the gold standard 
or the adoption of some kind of a man- 
aged currency, the expansion or con- 
traction of the national debt, the in- 
crease of government-operated business 
undertakings or the withdrawal of gov- 
ernment therefrom, the regimentation of 
industry or the encouragement of free 
competition, the raising, lowering or 
fixing of prices or the price level. On 
all of these things and on many more 
of similar importance each of us holds 
strong views. But is there any one of 
us who would not willingly change his 
views and seek means of corresponding 
changes in business and financial prac- 
tice, if it became clear that we could 
thereby more readily and safely gain our 
common social ends? 

These other matters, important 
though they be, are only means to an 
end, not the ends themselves. We can 
the more easily view them with an open 
mind, and enter into the necessary ad- 
justments and compromises relating to 
them, if we recognize them as means, 
not ends. 


Material Objective 


Let us consider particularly the first 
element in our stated purpose, expressed 
in these words: “As our social objec- 
tive in the material realm, we would pro- 
vide for the mass of the population a 
scale of living which on the whole is con- 
tinuously rising, and is free from severe 
or destructive fluctuations.” 

Now the scale of living is determined 
by the volume and quality of goods and 
services placed at the disposal of the in- 
dividual. The provision of these goods 
and services is the task for which indus- 
try is organized—it is the reason for its 
very existence. We thus arrive directly 
at the heart of our problem. 

Our objective requires that more and 
better goods and services be provided, 
and distributed. Higher and even higher 


production is the direct and primary 
means to this end. Those of us who 
are in industry, and particularly those 
of us who devise and provide the tools 
of industry, have no doubt in our minds 
as to the physical possibility of continu- 
ing this improvement in the scale of 
living which has been in progress for 
the last century and a half. The im- 
proved machines and advanced forms of 
organization are here, and further and 
yet further progress is in sight. Why 
should we not move forward? 

The responsibility for our delay cannot 
be placed in toto on the shoulders of any 
one person or group. Government, 
labor, and industry itself will have to 
share the blame. 

Business, until very recently at least, 
has been fascinated by programs of pro- 
duction control, price fixing and other 
practices, aiming toward assurance of 
profits but ignoring this primary need 
for more goods and services. In fact 
these programs work for fewer goods and 
services and thus for a lower standard 
of living. Such policies will not even 
give that assurance of profits which is 
their purpose. They will only assure 
ever-shrinking profits on a shrinking 
volume of business and a lowered scale 
of living. The reasons for this I will 
not now discuss, having recently done 
so on another occasion, when the close 
parallel between these policies and those 
of union labor was pointed out. (AM 
—Vol. 78, page 668). 

As to the Administration, we have 
already noted that its policies have been 
numerous and conflicting. With one 
hand it has sought to raise prices and 
with the other to lower them. It has 
sought to expand business operations 
and business credit, at the same time that 
its really effective agents in legislation 
and administration were seeking ma- 
terially to diminish business profit and 
even the hope for profit. For political 
purposes it has given its preponderating 
support to one type of employer-em- 
ployee relation—the labor union—even 
though conventional union policies tend 
away from, rather than toward, the ob- 
jective we all wish to attain. 

In seeking to correct the faults of at- 
titude and action which stand in the 
way of recovery we will run afoul of 
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false conceptions in all of the groups, 
and with some fallacies which are com- 
mon to all; but the major misconceptions 
appear to lie in the inability to realize 
that more goods and services, rather 
than changes in hours and wages, is the 
essential thing; and in the failure to 
appreciate the function of profit from 
productive business as the effective pro- 
vider of this plenty, and of the in- 
creased employment by which this 
plenty is distributed. 

Let me pause at this point to say 
something of very great importance. 
It is required by the conditions through 
which we are passing that industry 
make plain to itself its relations to the 
social problem, doing it honestly and 
realistically. Having done so it is re- 
quired that it shall speak out clearly, 
directly and without reserve, not only as 
to its own functions and duties, but 
with relation as well to the function of 
its partners, labor and government. 
There is no substitute for clear thinking 
and plain speaking if we are to make 
progress toward our social goal. 

With this preparation, and in this 
spirit, let us proceed with our discussion. 

There is perhaps no better way to ap- 
proach this aspect of our problem than 
to study the official view of the Ameri- 
can Federation of Labor, presented in 
the annual report of its Executive 
Council, and as published in the New 
York Times for Monday, October Ist, 
1934. It is too long a document to give 
in full. An endeavor will be made to 
give a fair condensation, interspersed 
with comments. 

“The volume of goods produced and the 
aggregate of services rendered is our real 
national income. In these terms our eco- 
nomic history has been the history of 
swift and gigantic industrial growth. 
Along with almost constant acceleration 
in the rate of output went the steady ex- 
pansion of the consuming power of the 
American people.” 

This opening sentence forms an ex- 
cellent statement of the conditions pro- 
ductive of a rising standard of living. 

“Following the collapse of our top- 
heavy debt structure in 1929, the real in- 
come of the nation began to fall off at a 
rapid rate. 

“Today we have about five million 
more residents in the continental United 
States than we had in the predepression 
year. To provide for these additional 
millions of Americans on the 1929 scale 
our production must exceed the volume 
attained in that year. This can be done 
only by reconstructing the efficiency and 
coordination of our entire economic sys- 
tem along new lines. With 10,000,000 
wage-earners idle and with a large por- 
tion of our factories empty, we must be 
careful to insure a return to the prede- 
pression production levels, which would 
not be deceptive and temporary but built 
upon the sound foundation of per- 
manency. 
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In this statement the labor leaders 
display an insight superior to those 
financial leaders who filled the depres- 
sion years with their warnings that we 
were suffering from having lived too 
high—that never again must we produce 
and distribute as much as we did in 1928 
and 1929. Of course this is pure folly. 
Some individuals may have lived too 
high for their own good. Some specula- 
tive activities were pushed to disastrous 
limits. But the plain citizens of this 
country suffered from no surfeit of goods 
and services. 

“With unprecedented changes _ in 
mechanical equipment of industry, the 
problem of technological unemployment 
came to the fore since the World War. 

“Even accepting the conservative esti- 
mate for this period made by Dr. Mills 
of the National Bureau (Frederick C. 
Mills, “Economic Tendencies in the 
United States”), we find that from 1919 
to 1929 output per worker employed in- 
creased approximately 43 per cent. This 
means that work requiring one hundred 
men in 1919 could be done by seventy 
in 1929, and that thirty out of one hun- 
dred could have been dispensed with.” 
Here the reasoning begins to go wrong. 

Why need these men be dispensed with? 
If we want more goods than we are 
now getting, they can make them for 
us. If we prefer more leisure to more 
goods, we can shorten the working day. 
But note that shortening the working 
day is not the way to get more goods. 
There is doubt about the facts, as well. 
Statisticians apparently do not agree. 
Data to be introduced later indicate that 
the industrial production per capita did 
not rise more than 20 per cent in that 
period, and that there was no increase 
in percentage of unemployment to be 
reckoned with. 

“The years of business prosperity 
brought not only expanding production 
and rapidly increasing productivity, but 
also instability of employment and un- 
certainty of income to the wage-earner.” 
The tendency toward increased in- 

stability of employment rather than an 
increase in unemployment, is one of the 
real evils of increased mechanization, 
and of the uncontrolled operation of 
our credit money system. Here is a 
real field for improvement. It is pos- 
sible both to decrease the instability and 
to protect the worker from what re- 
mains*—possible, that is, if the profit 
system is permitted to perform its full 
social function. 

“According to the recent figures of 
the National Bureau of Economic Re- 
search, between 1929 and 1933 the output 
of the worker per man-hour was in- 
creased by 27 per cent. 

“A work week averaging about fifty 
hours in 1929 has been reduced to about 
thirty-eight hours in 1933, with the de- 





*See author’s paper “An End to Unem- 
ployment” published by the Industrial Ad- 
visory Board of the N.R.A. 


pressed rate of activity keeping the 
weekly hours well below the maximum 


prescribed in the NRA codes. This 25 
per cent drop in weekly hours reduced 
the total man-hours by 50 per cent since 
1929. Under these circumstances a 27 
per cent advance in the output per man- 
hour is indeed striking.” 


These figures are rather startling, in- 
dicating, as they do, our increase per 
worker of more than 80 per cent since 
1919. It is doubtful whether they con- 
stitute a fair section of industry, or are 
taken from exceptional samples. One 
thing is sure—for business as a whole 
this latest increase in efficiency was de- 
veloped out of the necessity for keeping 
out of the sheriff's hands. It was the 
price of survival, not the source of 
profits. 

“During the post-war decade, the vol- 
ume of goods and services produced in 
the United States was being increased 
at a rate never before maintained for a 
similar period of time. But under this 
rapid acceleration in the rate of produc- 
tion, the economic system was showing 
definite strains and maladjustments. 

“We have every indication that too 
large a proportion of our productive re- 
sources was poured into the production 
of durable goods and especially of capi- 
tal equipment. It is highly significant 
that the falling off in the production of 
durable goods and capital equipment was 
the most important factor in the decline 
of the productive rate during the de- 
pression.” 

Here the document, like nearly every 
other one of its kind, leaps to the purely 
gratuitous assumption that the “strains 
and maladjustments” and any unwise 
additions to capital goods were derived 
from undue profits and from a serious 
maldistribution of wealth in industry. 
These phenomena did not appear in in- 
dustry. The dogs have been barking 
up this tree for years; but they can’t 
get the coon. He isn’t up that tree. 

The strains and the maldistribution 
and the unwise provision of capital 
goods were derived from the billions of 
dollars of fallacious purchasing power 
injected into our economic system by 
credit based on speculation, and dis- 
astrously destroyed by the four years of 
inevitable and retributory deflation. The 
coon is up that tree, miles away from 
where the dogs are barking. 

“Tt is important to realize that in the 
post-depression period the purchasing 
power of the consumer will be applied 
primarily to the acquisition of commodi- 
ties most essential for human consump- 
tion. It will be some time, therefore, 
before we begin to increase savings— 
some time, in other words, before we 
begin to spend on a large scale for 
future incomes and thus supply invest- 
ment funds necessary for new production 
of capital equipment. 

We are thus faced with potential seri- 
ous checks to reabsorption by the indus- 
try of those now unemployed.” 
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This is a fair statement of the inex- 
cusable condition into which current 
trades union and governmental policies 
nave been leading us. It is going to 
be some time before we increase savings 
and supply investment funds for capital 
equipment; therefore, it is going to be 
some time before the main body of the 
unemployed, normally producing capital 
goods, are taken off the relief rolls and 
permitted to earn the good living which 
they are capable of earning. And this 
is because we have been willing to en- 
courage anything except business profit, 
which is the only thing which can em- 
ploy the unemployed in the depressed 
industries. Instead of fresh air, pure 
water, nourishing food and exercise, we 
are treating business to dope, blood- 
letting and hypnotism—and some of this 
teratment is self-inflicted. 

“Further and substantial increases in 
wages for industrial labor must be made 
to encourage a demand for durable 
goods, as well as consumption goods. 

“Provided with adequate purchasing 
power, we can substantially accelerate the 
rate of production of goods and services.” 
And so we can. But why is purchas- 

ing power so shy? We raise wages, we 
“prime the pump,” we cram the banks 
with credit. All is of no avail. Before 
the phantom of false morning died we 
thought a voice within the temple cried 
“When all this credit is prepared within, 
why lags the doubtful business man out- 
side?” 

The answer is simple. We are defi- 
cient in purchasing power. We are 
deficient in that principal element of 
purchasing power and employing power 
which is represented by credit money, 
and is generated by bank borrowing for 
current business operations. That bor- 
rowing cannot and should not take place 
on an increasing scale until the prospect 
of business profit becomes hopeful. And 
this will be difficult until labor, while 
correcting local and specific injustices, 
develops for its major strategy some- 
thing more constructive than mass at- 
tacks on slender and vanishing profits. 

When labor permits, when govern- 
ment encourages and when shrewd busi- 
ness takes a chance, then will re-employ- 
ment and rising real wages proceed with 
accelerated pace. 

“There is ample evidence of the im- 
mediate and pressing need for a further 
shortening of hours of work as a first 
step towards stabilization of employment. 
The general adoption of a shorter work 
week is bound to bring a sustained in- 
dustrial stability.” 

What a strange conclusion, presented 
without the evidence, and in the face 
of the introductory statement that a 
rising standard of living demands more 
goods and services! And what a direct 
blew at re-employment in the depressed 
industries, whose only hope lies in the 
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re-appearance of profits, which this 
policy would destroy! 

“Labor should be given an opportunity 
to join hands with the management in the 
great natiofial enterprise of rebuilding 
our industrial econemy on the basis of 
social as well as economic efficiency and 
thus assure a return to prosperity more 
permanent and more equitable than we 
have seen.” 

To this let us say a hearty Amen! 
This past year I have had the pleasure 
and honor of meeting a number of the 
principal labor leaders of the country. 
It is impossible to make their acquaint- 
ance and not be impressed with their 
intelligence, honesty and devotion to a 
worthy cause. If they can forsake their 
concentration on attractive but shallow 
and ineffective means, and will join in 
a search for effective and practical ways 
of attaining such ends as were set forth 
at the beginning of this document, they 
may demand that business take the no 
less difficult step of meeting them half- 
way. 

Statesmanship in Labor, joined to 
statesmanship in Business, will generate 
statesmanship in Government—and thus 
three vacuums will be filled. 

There is no need to go into an analy- 
sis of the underlying fallacies of this 
A.F. of L. document, or of the corre- 
sponding underlying trend of govern- 
mental attitude and policy, which so 
faithfully follows it. That task was 
done effectively two weeks before the 
A.F. of L. meeting by Col. Ayres in the 
Cleveland Trust Company Bulletin of 
September 15—one of the most remark- 
able documents that has come to light 
in many months. 


Destroying the Fallacies 


Col. Ayres challenges and destroys 
the seven major economic fallacies; 
overproduction, concentration of wealth, 
effectiveness of redistribution of income, 
high profit margins, taxation possibilities, 
effectiveness of inflation, and recovery 
through consumer purchasing power. 

What, then, shall we do? We have 
been discouraged and thwarted by the 
policies which have been proposed, ac- 
cepted and acted upon by government, 
by labor and by some sections of indus- 
try itself. These policies, based upon 
fallacies, have hitherto prevented the 
attainment of the reasonable hopes of 
our people as a whole. 

So has it been up until this moment. 
But there are clear evidences of a 
change in the wind. 

As to labor, the short-sightedness of 
its leadership is becoming evident to all. 
The mass of workers will not long re- 
main content with the only fruit which 
traditional union policy offers—apples 
of Sodom, fair to the eye, but devoid 
of nourishment, and with no taste on 


the tongue but that of the bitter ashes 
with which they are filled. 

Industry is learning its lesson. There 
were apples of Sodom even in the N.R.A. 
fruit basket. They do not satisfy, and 
more realistic policies are being sought. 

As to government, the outlook is 
better than it has been at any time in 
the recent past. Faith in fallacies is 
waning. While the hope of recovery by 
combined bleeding and forcible feeding 
still persists, the Administration—includ- 
ing the President himself—appears to 
be in a more receptive mood for per- 
mitting industry to tackle the job in 
its own natural way. Have we enough 
strength and courage left to meet and 
match our opportunity? 

The effective way is the old way. We 
have just passed through a minor cycle 
of temporary depression in what may 
be, and must be made, the major curve 
of recovery. The worst is now behind 
us. Here and there, in slowly increasing 
quantities, will be found industrial com- 
panies and groups whose current opera- 
tions are satisfactory, and who would be 
willing, under ordinary circumstances, to 
venture into a little larger scale of 
operations. Let these firms do so. Let 
them run the risk—smaller now than 
in any recent time—of an assault on 
their constructive efforts by government 
or by labor. Let them, and industry 
in general, continuously educate them- 
selves, government and labor to the end 
that such assaults may be warded off. 

Such moderate, judicious, but wide- 
spread expansion of business enterprise 
is the stuff of which a safe recovery, a 
solid prosperity, is made. Nothing can 
take its place—not “priming the pump,” 
or forced injections of credit into specific 
enterprises, however worthy. The safe 
expansion of credit, of employment and 
of purchasing power comes from a natu- 
ral, unforced expansion of this type, 
made in the hope of expanded profits. 

And these profits from the normal 
operations of production and distribu- 
tion of goods and services, even though 
they rise to high percentages in many 
individual instances, will not lead to 
mal-distribution of wealth or to serious 
fluctuations in business. Profits of this 
sort flow steadily into the markets for 
durable and capital goods and into the 
expansion of personal and social serv- 
ices. On the expansion of these profits 
depend our only solid hopes for large 
scale re-employment. We have no other 
hopes. We know of no other way. 

On these profits, finally, depend the 
initiation and maintenance of those so- 
cial services by which we hope to safe- 
guard the worker from anxiety and 


want. There is no other source of sup- 
port. Without profits to draw upon, 
these are paper plans—unsubstantial 


visions of the night. 
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- IDEAS - 
FROM PRACTICAL MEN 


Fixture for Reboring 
Motor Bearings 


W. 8S. GALLMAN 


For reboring relined motor bearings, 
the fixture illustrated was made before 
my time, but was not a success. It was 
mounted on the faceplate of a lathe, and 
each time it was set up, it was found 
that it did not run quite true. 

We bored the hole in the fixture 
slightly larger, drilled and tapped eight 
holes and put in screws, holding them in 

















Each time the fixture is set up, the 

screws are turned in slightly and 

their inner ends are machined to 

fit the bearing so that it will run 
true 


adjustment with locknuts. The inner 
ends of the screws were then machined 
by a boring tool to fit the outsides of 
the bearings, the bearings being clamped 
by the cap of the fixture. The illustra- 
tion shows the scheme. 

When bearings are to be bored, we 
run in the screws a quarter turn and 
machine the inner ends to fit the bear- 
ing, so that it will run true when clamped 
in the fixture. By using split rings for 
spacers we are able to use the fixture 
for boring several smaller sizes of bear- 
ings. The use of a fixture of this type 
insures that the bearings will be held 
true and saves time over the usual 
method of holding them in a 4-jaw 
chuck. 


Grooving Rod Bushings 
HERBERT F. CRAWFORD 


Methods used to get the oil dis- 
tributed to the bearing surfaces vary 
widely. Arguments as to the advan- 
tages of oil grooves are still rife. One 
railway shop, however, still believes in 
grooving, as seen in Fig. 1, which shows 
the tool inside the bushing and the 
crossed oil grooves that have been cut. 

The grooving machine was built from 
an old engine lathe, the plan of secur- 
ing the reciprocating motion being 





shown in Fig. 2. A gear on the end of 
the spindle drives a gear train that in- 
cludes a pair of bevels, which rotate 
the slotted disk in front of the guard 
over the large back gear. The connect- 
ing rod moves the carriage and the 
grooving tool back and forth, the mo- 
tion depending on the position of the 
pin in the slot. The connecting rod is 
bent to clear the gear guard on the up 
stroke. The back end of the rod has 
four holes for changing the relative po- 
sition of the tool carriage and bushing. 


Device for Removing Chips 
in Horizontal Boring 


J. E. MOORE 


In boring some 2%%-in. holes 8 in. deep 
in cast iron, we had trouble from the 
chips gathering in the lower side of the 
holes and wedging under the boring bar, 
causing heat and rough work. 

We then built a helix of solder around 
the boring bar, making a sort of shallow 
conveyor, as shown in the illustration. 
As the bar revolved, the chips were 
drawn out of the holes and we had no 
further trouble with the job. 
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A helix of solder built around the 
boring bar, making a shallow con- 
veyor, drew the chips out of the 
holes as the bar revolved 





Fig. 1—A reciprocating motion for the carriage is used to cut oil grooves in rod 
bushings. Fig. 2—Length of stroke is varied by shifting the pin in the slotted disk 
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A Universal Pin Wrench 


H. C. SEEGERS 


In the illustration is shown a uni- 
versal wrench of the pin type for turn- 
ing round nuts having pin holes in the 
sides. To the lever A is pivoted the 
link B, both parts being provided with 
pins to fit holes in the nuts. As link B 
can be swung about its pivot as a center, 
as indicated by the dotted lines, the 
wrench can be adjusted through a wide 
range to fit nuts having pin holes in 
circles of various diameters. 

Adoption of this wrench has simpli- 
fied the manufacture of round nuts to 
be turned by a pin wrench, since ac- 
curate spacing of the holes is now of 
minor importance. 
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The die in Fig. 2 is for a special 
bracket. The two parts shown make 
the first bend; other similar dies com- 
plete the part. Expert flame or torch 
cutters can do much to reduce costs on 
work such as this. 


A Flush-Pin Try Square 


We had an order to build some cen- 
trifugal pumps. According to the speci- 
fications the two surfaces of the casings 
indicated by sectional lines in the illus- 
tration must be square with each other 
within plus or minus 0.001 in. in a 
distance of 5 in. Employing an ordinary 
try square to check the squareness of 
the surfaces would necessitate the use 
of feelers to determine the amount of 
error, if any, and would require consider- 
able time to check each piece. 

To speed up the checking, we made 
the flush-pin square illustrated. It con- 
sists of the body A having a lug at B, 
and the sliding flush pin C having a step 
of 0.002 in. on its inner end. It is im- 
portant that the diameter of the flush 
pin and the dimension D of the lug C 
be the same, and that the distance be- 








Round nuts having pin holes in 

their sides, and varying. consider- 

ably in diameter, can be turned 
by this universal pin wrench 


Torch-Cut Bulldozer Dies 


FRANK C, HUDSON 


Good torch cutting has reached the 
stage in one railroad shop where dies 
for bulldozer work need no further work 
in the way of finishing by machine. 
Several such dies are shown on the shop 
truck in Fig. 1. They are for various 
simple parts used in car work such as 
a brake lever carrier and draft gear 
carrier iron. They are cut with a pan- 
tograph machine and are both satis- 
factory and economical. 
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Fig. 1—These torch-cut bulldozer dies need no ma- 


The squareness of the work within 

the allowable limit can be easily 

and quickly determined by rubbing 

the finger over the step-end of the 
flush pin 


chining. Fig. 2—Bending dies for a special bracket 
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tween the center of the lug and the 
center of the flush pin correspond to 
the specification, which in this case is 
5 inches. 

In checking the surfaces for square- 
ness, the square is placed in the position 
shown and the flush pin is pushed 
against the vertical surface of the work. 
Then by rubbing the finger over the 
step-end of the flush pin, it can be easily 
and quickly determined whether or not 
the squareness is within the limit allowed 
by the specification. 


Stripper for the Product 
of a Turret Lathe 


CHARLES KUGLER 
Where multiple cut-off tools are used 
in the turret lathe there must be some 
means to prevent the severed pieces 
from being wedged between the tools. 
In the device illustrated, the pilot A 
is a loose fit in the hole in the work and 
is slabbed off on one side to clear the 
cutting edges of the tools, as shown in 
the end view B. It also has a keyseat 
that is engaged by a pin in the collar C 
to prevent the collar from being pushed 
off by spring D when the pilot is clear 
of the work. When the turret moves 
forward, the pilot enters a hole pre- 
viously drilled in the work and collar C 
comes into contact with the end of the 
stock, compressing spring D. After the 
work has been cut off and the turret 
moves back, the cut-off tools recede 
from the work and the severed parts are 
left on the pilot. 
Spring D then pushes collar C forward, 
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A simple device for stripping the 
work from the pilot and prevent- 
ing it from causing damage by 
being jammed in the cut-off tools 


stripping the work from the pilot. 
Should the drill break before finishing 
the hole in the work, or should the pilot 
meet with any obstruction in entering 
the hole, spring F, which is held in the 
hollow shank of the device and is stiffer 
than spring D, will be compressed and 
permit the pilot to recede within the 
hollow shank and so prevent damage. 


747 











A Simple Section Liner 
8s. O. DODGE 


In the illustration is shown a 45-deg. 
triangle that has been converted into 
an efficient section liner by simple means, 
giving the draftsman another tool with- 
out cost or the care of an additional in- 
strument. 

A row of holes varying from 2 to 4 
in. in diameter is drilled parallel with the 
45-deg. edge of the triangle. After one 
section line has been drawn, the pencil 





























After each line has been drawn, 

the pencil point is placed against 

the edge of one of the holes. The 

triangle is then moved until the 

opposite edge of the hole touches 
the pencil point 


point is inserted into one of the holes 
and against one edge. The triangle is 
then moved along the T-square until the 
opposite edge of the hole touches the 
pencil point, making the spacing for the 
next line, which can then be drawn. 
This process is repeated until all the lines 
have been drawn. Different spacings 
can be had by using holes of different 
diameters. 


Magnetic Chuck for 
Grinding Taper Gibs 
C. W. Purman 


Shown in the illustration is a mag- 
netic chuck for holding taper gibs while 
grinding the flat surfaces. The gibs are 
18 in. long, having a taper of 4 in. per 
ft. and are placed at a sidewise angle 
of 30 deg. in the chuck. 

The body A of the chuck is cast brass 
and has fourteen inserts B of cold-rolled 
steel properly connected in magnetic 
circuit. Each insert has two holes drilled 
for anchorage and extends 4% in. beyond 
the sides of the chuck to enter pockets 
in the mold made by core prints. The 
projecting ends are afterward machined 
flush with the sides of the casting. Stop 
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plate C is attached to one end of the 
chuck and carries the stop pin D. The 
adjustable screw F has a diamond in its 
point for truing the abrasive wheel and 
is held in position by a checknut. 

Since the taper of the gibs is %4 in. 
per ft., placing them in the chuck at 
an angle of 30 deg., sidewise changes 
the taper presented to the tool. The 
tangent of the angle to plane the seat 
in the chuck is found by the following 
formula: 


0. ' 
on eee — $0 deg. 9 01804 


and the corresponding angle is 1 deg., 
2 min., or a taper close to sz in. per 
foot. 





Setting Tools Accurately 
Discussion 


MATTHEW HARRIS 


Referring to the article under the title 
given above by Peter L. Budwitz (AM 
—Vol. 77, page 752), what Mr. Budwitz 
is really aiming at is to set the index 
centers of his milling machine accurately 
in the same plane as that of the center 
of the spindle. 





Nearly all universal milling machines 
have a line scribed on one edge of the 
vertical slide for the knee to tell when 
the knee is at the right height for the 
index centers to be at the center height 
of the spindle. Some machines are pro- 
vided with scales and verniers, the ver- 
niers reading zero when the index 
centers are at the center height of the 
spindle. Lacking the scale and the ver- 
nier, if the line on the vertical slide is 
not accurate enough for his purpose, 
then Mr. Budwitz can get the desired 
result with the device illustrated. 

The device consists of the lever A, 
the short mandrel B, and the ball 
center C. It is used in conection with 
a surface gage equipped with a dial in- 
dicator. The upper surface of the long 
arm of the lever is accurately in line 
with the centers of the holes for the 
mandrel, and the upper surface of the 
short arm is below the upper surface of 
the long arm an amount equal to the 
radius of the ball center. Both upper 
surfaces of the lever are parallel. 

With the lever mounted on the man- 
drel and the mandrel held between the 
index centers, and the ball center in the 
spindle, raising the knee will depress the 
short arm of the lever and raise the long 
arm. Lowering the knee has the oppo- 
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With the ball center in the spindle and the device mounted as shown, 
the index centers can be accurately located at the center height of 
the spindle 
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Setting taper gibs at a sidewise angle modifies the taper to which the 
seat in the chuck must be planed. The correct taper is found by the 
formula given in the text 
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site effect. When the knee is adjusted 
so that the indicator can be moved 
along the whole length of the upper sur- 
face of the long arm of the lever with- 
out changing the reading, then the index 
centers are in accurate alignment with 
the center of the spindle. 


Making Hollow Spheres 


Cc, F. STAPLES 


An order was received by a jobhbing 
shop for several hollow spheres 6 ft. 
in diameter, to be in halves and doweled 
together. No material was specified, but 
they were to be made as cheaply as 
possible and were to be coated on the 
outside with waterproof cement. The 
main consideration was to have them 
light in weight, but not necessarily water- 
proof before the cement coating was ap- 
plied. 

The spheres were made by riveting 
together a number of sheet-steel disks 
spun to a radius of $ ft., one of the disks 
being shown in Fig. 1. The wood form 


























The spheres were built up from 

steel disks spun to a radius of 3 ft., 

the first row being cut in half and 
riveted to a steel ring 


over which the disks were spun was 
turned to radius enough less than $ ft. 
to allow for the spring-back of the metal. 

A number of disks were cut in half 
and riveted around the 6-ft. steel ring 
A, Fig. 2. Then full disks, as at B, 
were lapped under the half disks and 
riveted to each other and to the half 
disks. The lapping and riveting process 
was continued until a half sphere had 
been formed, the other half being made 
in the same way. 

Four flat strips C were riveted to the 
inside of ring A for locating the two 
halves of the sphere. In building the 
spheres, each disk was clamped in place 
and the rivet holes were drilled with an 
electric drill. 
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SEEN AND HEARD 
JOHN R. GODFREY 


650 Old Timers in Milwaukee 


Except in mass production, where 
highly specialized machines perform 
operations accurately and men or women 
feed them and remove the finished prod- 
uct, craftsmanship is still a real asset. 
But while comparatively few industries 
come in the mass production class they 
account for large numbers of employ- 
ees. Shops which depend on craftsman- 
ship rely on the experience of men 
trained in their line of work and such 
shops appreciate their value more than 
others. As a result they use every ef- 
fort to retain trained men by providing 
good working conditions and consider- 
ate treatment. The Old Timers’ Club 
of the Harnischfeger Corporation of 
Milwaukee, Wis., is a good example. It 
contains 324 men with a 5-year record, 
172 with 10 years, 84 with 15 years, 23 
with 20 years, 19 with 25 years, 19 
with 30 years, 8 with 35 years and 1 
who has been with the company 40 
years. Just what this means in dollars 
cannot be determined. But the effect 
on the stability of the community can 
hardly be overestimated. 


Welded Jigs and Fixtures 


Some things come into use very 
slowly. Welded jigs and fixtures are a 
good example. The first of these I ever 
saw was in a small bicycle shop outside 
of Birmingham, England in the early 
spring of 1914. They were used quite 
extensively in this shop. It was a num- 
ber of years before I saw the next ones. 
And only last week the fixture engineer 
(if that is his correct title) of a large 
tool shop told me of the struggle he was 
having to introduce welded fixtures into 
his own shop. He is sold on the idea 
and has figures to prove the economy 
of his belief, not only in dollars but in 
time of delivery to customers. Clinging 
to old ideas is not confined to religion, 
politics or economics. We shop men 
have our own prejudices that delay 
progress. 


Trying New Things 


Constantly trying new steels, new cut- 
ting lubricants, new makes of tools may 
indicate either progress or the reverse, 
according to conditions. Each steel pre- 
sumably gives best results when it is 
forged and heat-treated in a certain 
way. The more kinds of steels you 
have in the shop the greater the chance 
of error in using some of them. Yet it 
is surely a sign of utter conservatism to 


adhere to the “good enough for me” 
attitude. 

Plants with research departments 
should be constantly trying new steels 
and other materials. In this way they 
keep abreast of the times. But most 
small shops may make more real prog- 
ress by making changes more slowly, 
sticking to what they know is good 
until they find something they are very 
sure is better. As in all walks of life, 
it’s a case of using as good judgment as 
possible. 


Measuring Angles, Flats 
and Diameters 


Many of us think of optics as being 
new in the shop field. Yet we have all 
used the principles of “light” gages many 
times. True, it was simple holding mat- 
ing surfaces toward the light to see how 
well the surfaces fitted. This has been 
used in testing squares, contours and 
drill points as well as thread forms. We 
also used accurate levels in many cases. 
Now we have optical protractors which 
are mighty handy in drilling holes at 
accurate angles, and for many places 
where we were brought up to use the 
sine bar or the button method. Index- 
ing has also been given optical assist- 
ance and the optical flat reveals unbe- 
lievably small variations from absolute 
flatness—they talk in millionths of an 
inch when they use these flats. They 
can also be used to select balls or rollers 
of uniform diameter and for a variety 
of other uses. Fortunately, they do not 
cost as much as one might expect, 
either. Even if you don’t use these 
modern tools, it’s a wise plan to get 
posted about them. 


Cadmium Plating 


The thickness, or thinness, of electro- 
plated coatings is quite important from 
several viewpoints. The amount of 
metal required counts up in costs even 
when the thickness is measured in tenths 
instead of thousandths. The time re- 
quired for plating is another item. And 
the effect of the coating on mating 
parts, either plain or threaded, must be 
reckoned with. These reasons give cad- 
mium the advantage in many places. 
Government specifications call for only 
a 0.0003 in. coating of cadmium as 
compared with 0.001 in. for zinc, and 
users find that even 0.0002 in. is suf- 
ficient in most work. The cost is given 
as approximately | cent per sq.ft. Then 
too, the light coating required will not 
materially affect fits with the tolerances 
used on the majority of work. It’s an- 
other case where the shopman must 
keep posted on the newer materials. 
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SHOP EQUIPMENT 
NEWS 


Ajax Air-Clutch Forging Machines 


The Ajax Manufacturing Company, 
Cleveland, Ohio, has announced the 
completion of a line of air-clutch forging 
machines, consisting of seven standard 
sizes rated from 2 to 7 in. inclusive. 
The objective has been a rapid operating 
machine of greater rigidity and im- 
proved alignment, to increase output 
and to better the quality and uniform- 
ity of the forgings produced. 

Increased productive capacity is due 
to the improved operating convenience 
of the machines generally, and princi- 
pally to the employment as standard 
equipment on all sizes of an air clutch, 
which was described (AM—Vol. 77, p. 
736). This clutch is housed within the 
machine flywheel, and consists of a series 
of large disks alternately of alloy cast 
iron and of friction-material-faced steel, 
which are forced into contact by the 
direct action of an annular piston be- 
hind which compressed air is introduced. 
The pick-up, although instantaneous, is 
without shock or impact, which has re- 
sulted in the reduction, or practically 
total absence, of maintenance. 

Engagement of the clutch calls for the 
opening of an air valve from conveni- 
ently located pedal. At a predetermined 
point in the operating cycle the air is 
exhausted, releasing the clutch, and an 
air-released, spring-set brake stops the 
machine on open stroke. 

This clutch also makes it possible to 
“inch” machines of all sizes for die set- 
ting, saving time and exertion, particu- 
larly where it would be necessary to bar 
heavy machines over manually. It also 
serves as an accurately adjustable over- 
load safety device through control of 
torque capacity by adjusting the air 
pressure. 

The frames of these machines are steel 
castings. All sizes have heavy sub-floor 
reinforcement and a large diameter, 
lengthwise tie-rod spanning the die-slide 
way. It has been found possible to in- 
corporate in these machines with three 
main crankshaft bearings, the continu- 
ous housings and solid sleeve bearings 
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used in the earlier Ajax machines. The 
pinionshaft is carried in capped bearings 
to the rear of the crankshaft, where the 
clutch and brake are accessible and dis- 
assembly is convenient. An innovation 
on the 6 in. and larger sizes is the in- 


Top view of 5-in. Air-Clutch AJAX Forging Machine showing complete guards 











troduction of two-stage gearing, which 
permits employment of a main gear and 
flywheel of moderate size, economizing 
floor space. 

By locating the outboard bearing of 
the header slide beneath the crankshaft 
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Air clutch housed within flywheel 


ete helm 


AMERICAN MACHINIST 














aid 
ng 


of 
ft 





“2 





at the extreme rear of the frame, com- 
plete accessibility to the pitman and par- 
ticularly its main eccentric pin bearing is 
afforded. The outboard guide of the 
die slide is located beneath and to the 
right of the stationary die seat avoiding 
a goose-neck effect with its attendant 
flexibility, and is kept free from water 
and scale accumulation through the use 
of protecting shrouds. A _ take-up is 
provided on the guide bearings of both 
slides to offset the wear caused by the 
highly abrasive steel scale. 

Actuation of the die slide is from 
cams on the crankshaft. The cam slide 


bridges the crankshaft and cams, afford- 
ing convenient assembly and disas- 
sembly, and houses the return roller 
support spring and entire die-slide safety 
mechanism. This safety is of the by- 
pass toggle type, fully automatic and 
adjustable. The springs are mounted 
so as to remove danger from broken 
spring rods or stripped spring adjusting 
nuts, and adjustment of the main safety 
spring is definitely limited so that it 
cannot be set beyond a safe overload. 

Individual motor drive is provided as 
standard equipment. Drive to the fly- 
wheel is through multiple V-belts. 


Lester Hydraulic, High-Speed 


Die-Casting Machine 


A fully hydraulic and. self-contained 
die-casting machine, known as the No. 
H-HP-1, has been announced by the 
Lester Engineering Co., 278 Rocké@feller 
Bldg., Cleveland, Ohio. Pressure for in- 
jection of the metal into the die is cre- 
ated by the built-in hydraulic pump, 
and the quality of the finished product 
is said to be improved. High speed is 
obtained by means of a fast-moving hy- 
draulic toggle mechanism for die move- 
ment. This device develops a locking 
pressure of 35 tons, which can be 
utilized in pulling large cores. An au- 
tomatic plunger control eliminates lost 
time between the various phases of the 
cycle. Wear between the plunger and 
metal cylinder is taken up automatically 
so that the metal pressure is always 
maintained. 

Operation of the No. H-HP-1 ma- 


chine is controlled by a single lever. 
Pulling the lever out will close the die 
hydraulically. As soon as the die is 
completely closed and locked the plun- 
ger operates to force metal into the die. 
The plunger holds the pressure on the 
metal for as long as required for the 
particular part being cast. An adjust- 
ment makes it possible to vary this time 
delay accurately. The plunger then re- 
turns to its original position by pushing 
the operating lever back and the dies 
are opened. Specifications are as fol- 
lows: Die opening 5 in.; maximum die 
height, 12 in.; minimum die height, 4 
in.; clearance between bars, 12x10 in.; 
metal pot capacity (zinc) 300 Ib.; lock- 
ing pressure on die, 35 tons; plunger 
capacity, (zinc) 5 lb.; maximum speed, 
600 operations per hour; machine weight, 
3900 Ib. 
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Federal Improved Fly- 
wheel-Type and Back- 


Geared Presses 


The Federal Press Co., Elkhart, Ind., 
is now building an improved line of 
presses equipped as standard with Tim- 
ken roller bearings in the flywheel of all 
flywheel-type presses and similar bear- 
ings in the back-shaft bearings of all 
back-geared presses. The roller bearing 
flywheel does not injure the crankshaft 
as is caused ordinarily by the heavy 
wheel running on the top side of the 
crankshaft during the rest periods of the 
press. Furthermore, the bearing will last 
for practically the life of the press, thus 
eliminating much clutch trouble which 
arises from a loose,wobbly flywheel. Re- 
placement cost is reduced because the 
Timken bearing is easily replaced if 
necessary. ‘Turning down the shaft at 
the flywheel bearing is not required. 
Therefore, the Timken equipped press is 
of interest not only from the standpoint 
of service but also from that of safety, 
since faulty clutch action causes acci- 
dents. 

Other improvements in the line are: 
An improved clamping device in the pit- 
man for holding the adjustment of the 
ram adjusting screw, an improved upper 
knockout bracket for simplifying adjust- 
ment, and also an improved method of 
locking the ball cap in place, that eli- 
minates the possibility of throwing the 
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cap off center. The nut or cap is of the 
threaded type that screws down on the 
ball end of the ram adjusting screw, and 
the locking device is constructed to keep 
the nut central. Thus, when it becomes 
necessary to adjust the nut for wear the 
nut is not out of round. 


Kearney & Trecker Cam- 
Milling Attachment 


The Kearney & Trecker Corp., Mil- 
waukee, Wis., has developed a cam- 
milling slide for use with the Model K 
universal milling machines. The unit, in 
combination with the dividing head and 
tailstock furnished with the machine, 
converts the standard milling machine 
into a cam miller. The unit consists of 
a special slide and base, and a roller 
bracket. 

Power drive for the head is obtained 
from the spiral change gear unit on the 
end of the table. The slide movement 
is provided by pressure of the roller 
following the contour of the master cam. 
A weight attached to the slide holds 
the roller firmly against the face of the 
master cam. 

The slide is arranged so the dividing 
head spindle may be set parallel with, 
or at right angles to, the machine spin- 
dle. The dividing head spindle is set 
at right angles to the machine spindle 
for milling barrel cams, Fig. 1, and 
parallel for milling face and peripheral 
cams, Fig. 2. A_ right-angle drive 
bracket is used to carry the drive from 
the spiral change gear unit to the head 
when it is set parallel to the machine 
spindle. 

One of the features of the attachment 
is that in many cases one finished cam 
can be used as the master cam for cut- 
ting duplicates. If ten cams of a cer- 
tain kind are all that will ever be used, 





the cost of making a master cam can 
be saved by using the first cam as a 
master and cutting nine more. No 
longer is it necessary to make a special 
cam to be used as a master. However, 
if duplicate cams are to be cut from 
time to time, it is advisable to make a 
master cam. 

The setup for milling duplicate cams 
with this attachment is as follows: The 
attachment is placed on the milling ma- 
chine table, the dividing head is placed 
on the slide and the shaft connected to 
the spiral drive unit for power drive. 
The master cam and blank. are mounted 
on an arbor which is placed in the di- 
viding head spindle. A roller suitable 
for the job is placed in the bracket and 
the proper cutter in the spindle. The 
slide is then adjusted so the roller is 
parallel to, and in the same plane with, 
the cutter. The feed and speed are se- 
lected when the job is ready to run. 

The slide, when used on a No. 2 ma- 
chine, will accommodate cams up to 10 
in. in diameter and 5 in. of travel. Max- 
imum distance between centers is 12 in. 
The attachment weighs 325 lb. 


LaPointe Hydraulic Presses 


Hydraulic presses in 6-, 12- and 18-ton 
sizes are being manufactured by the La- 
Point Machine Tool Co., Hudson, Mass. 
Other sizes can be made to customer’s 
specifications. These presses are prac- 
tically all steel, electrically welded, ex- 
cept for the main pressure cylinder. The 
ram is guided on hardened and ground 
steel ways and the sliding member is 
fitted with replaceable bronze liners. An 
hydraulic pump is used for operating the 
main ram and a gear pump for furnish- 
ing lubrication. A pedal and hand lever 
are provided for the operator. The first 
is used in production and is of a non- 





repeat type. The hand lever may be 
used to get the same cycle as with the 
pedal, or may be disengaged entirely. 
Ram speed is controlled by the lever 
on the right-hand side of the machine. 
Minimum stroke is 2% in. Controls for 
continuous automatic cycling can be 
furnished. 

For the three standard models, the 
stroke is 24 in., the open height is 30 
in. and the shut height is 6 in., and the 
size of the platen is 18 x 36 in. Throat 
depth is 9 in., maximum speed down is 
24 ft. per min., and maximum speed up 
is 54 ft. per min. 








Fig. 1—Dividing-head spindle set at right angles to the machine spindle for milling barrel cams 
Fig. 2—Dividing-head spindle parallel to the machine spindle for milling face and peripheral cams 
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Ex-Cello-O High-Speed Milling 


Head increases machine speeds 





Brown & Sharpe Surface Plate Square 





Wardwell No. 35T Saw Grinder 





Cushman Self-Centering Chuck 





Cushman 4-Jaw Chuck 


OCTOBER 24, 1934 





Ex-Cell-O High-Speed 
Milling Head 


The Ex-Cell-O Aircraft & Tool Cor- 
poration, Detroit, Mich., has announced 
a high-speed milling head that is 
adapted for use on horizontal boring 
mills and milling machines. This unit 
provides a higher range of speed which 
is required for the smaller sizes of end 
mills and drills. The driving shank of 
the head is furnished with a No. 5 Morse 
taper which makes it adaptable for use 
in all boring mills and milling machine 
spindles. The spindle in the high speed 
head is furnished with a No. 4 Morse 
taper which represents the most popular 
size for end mills, drills, and chucks. 

The step-up ratio of the head is four 
to one over the spindle speed of the 
machine. The unit is designed for a top 
speed of 1,500 r.p.m. on the high-speed 
milling spindle and has a maximum ca- 
pacity of 1 in. diameter end mills and 1 
in. diameter drills in steel. The body 
of the milling head and the driving 
shank are of one-piece construction. 
The high speed spindle is mounted in 
the body of the milling heads by means 
of precision tapered roller bearings. The 
planet idler gears are mounted on hard- 
ened pins by means of roller bearings. 

A boss is provided on the outside 
diameter of the milling head and sup- 
ports a torque bar which engages with 
another bar mounted on the column of 
the machine parallel to the axis of the 
machine spindle. The torque bar at- 
tached to the head and the clamp for 
mounting the parallel bar are furnished 
with the head. The parallel bar is pro- 
vided by the customer to meet the re- 
quirements of the individual job. 

A knockout pin for drifting the end 
mills and other tools from the high- 
speed spindle extends through the driv- 
ing shank so that the tools can be easily 
removed without removing the milling 
head from the machine spindle. 


Cushman Bench 


Lathe Chucks 


The Cushman Chuck Co., Hartford, 
Conn., has developed two bench lathe 
chucks, one a self-centering type of light 
weight known as the No. 340, and the 
other an independent four-jaw chuck 
designated as the No. 140. The guaran- 
teed centering accurarcy for the No. 340 
chuck is within 0.003 in. This chuck is 
5 in. in diameter and weighs 6% Ib. 
The chuck body is of semi-steel with its 
periphery and face accurately ground. 
High carbon steel is used for the scroll 
which is formed on special tools for ac- 
curacy. The pinion is of chrome-nickel 
steel, heat-treated, while the jaws are of 


alloy steel with the teeth especially cut 
on an automatic machine. After fitting 
the jaws, every chuck is tested on a true 
plate with the jaws in at least six dif- 
ferent positions. 

The No. 140 independent 4-jaw chuck 
is 6 in. in diameter and weighs approxi- 
mately 114% Ib. The chuck body is of 
semi-steel with the face and periphery 
ground. Graduated reading lines are 
located on the face. Thrust bearings are 
carbon steel, casehardened. Screws are 
chrome-nickel steel with chased square- 
cut threads for the full length, and are 
self-cleaning. Jaws are of alloy steel 
and are reversible. They are _ inter- 
changeable in complete sets with other 
No. 140 jaws of the same size. 


Brown © Sharpe No. 559 
Surface-Plate Square 


A No. 559 surface plate square has 
been included in its line by the Brown 
& Sharpe Manufacturing Company, Prov- 
idence, R. I. The square has both ends 
square with the sides and is of a form 
convenient for use as a surface plate. 
The one-piece construction is not sub- 
ject to changes from handling and from 
small variations in temperature. The 
weight and shape are such that the 
square is not easily upset. It is made 
of hardened steel 4 in. high and is ap- 
proximately 3 in. between opposite edges. 


Wardwell No. 35T 


Automatic Saw Grinder 


For the sharpening of milling, slitting 
and screw-slotting saws, the Wardwell 
Manufacturing Co., 3161 Fulton Road, 
Cleveland, Ohio, is introducing a No. 
35T automatic saw grinder. A gang of 
saws is lined up on the arbor and ground 
completely at one setting. The machine 
automatically indexes the gang, one row 
of teeth at a time, and the grinding is 
done with a wheel of suitable thickness 
and of proper shape to sharpen the tooth 
point and to gum the throat in one oper- 
ation. The reciprocating slide is oper- 
ated by an adjustable eccentric, permit- 
ting a stroke up to 3 in. Saws are auto- 
matically fed at a speed of 28 teeth per 
min. by a 5-in. index plate. Capacity 
of the grinder is from 2 to 5% in. in 
diameter with tooth spacings up to %¢ in. 
from point to point. The saw arbor has 
a capacity for holding saws up to 134 
in. in thickness. Either belt or motor 
drive can be furnished. 

A 6 x Ys-in. grinding wheel is em- 
ployed, and a diamond dresser which is 
adjustable to any angle, can be fur- 
nished with the machine. 
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Starrett Dial Indicators 


The L. S. Starrett Co., Athol, Mass., 
has added a line of dial indicators in 
which stainless steel is used for the 
gears, rack, dowels, screws, stem, bush- 
ings, while the case and the bezel are 
chromium plated. The back is a solid 
die-casting, recessed to hold the lug for 
clamping the indicator to tool spindles, 
machinery, production jigs or fixtures. 
The lug is attached on or off center as 
desired and can be turned parallel or at 
right angles to the direction of the 
spindle. Sapphire jewels are used to give 
the gage mechanism a smooth watch-like 
movement. The dials are finished with 
a special easily cleaned enamel and are 
marked with bold black figures against 
a clear white background. The crystal 
is non-breakable. Among the indicators 
available are models reading in thou- 
sandths, half-thousandths, _ ten-thou- 
sandths, hundredths of a millimeter and 
five-hundredths of a millimeter, includ- 
ing gages that show both plus and minus 
measurements. Qn all indicators the dial 
may be moved and locked to bring the 
zero mark to any point in relation to the 
hand by means of the knurled bezel and 
clamp. 


e TRADE e 
PUBLICATIONS 


Aprasive Whereis. The Bakelite 
Corp., River Road, Bound Brook, N. J., 
have issued a booklet “High Speed Ab- 
rasive Wheels Bonded with Bakelite 
Resinoid.” The booklet shows the part 
played by resinoids as binders for grind- 
ing wheels used on many different kinds 
of work. 

Bearines. The Bantam Ball Bearing 
Co., South Bend, Ind., has issued a cata- 
log on straight roller, radial and thrust 
bearings, giving complete list of dimen- 
sions on capacities in both inch and met- 
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Stainless steel is used 
for the working parts 
of the Starrett Dial In- 
dicator. Case and bezel 
are chrominum plated. 
Dials are easily read 


ric sizes for radial roller bearings, as 
well as the other types described. 

Bearinc Bronze. Aluminum Indus- 
tries, Inc., Cincinnati, Ohio, has pub- 
lished a folder on “Permite” leaded- 
bronze bearing stock now available in 
standard 6 ft. lengths. 

Cuatns. Folder 1460 released by the 
Link-Belt Co., 910 South Michigan Ave., 
Chicago, IIl., describes *s-in. pitch, silent 
chain drives and gives installation pic- 
tures, and horsepower and pitch diam- 
eter tables not previously available. 

Cuvucks. Bench lathe chucks in a self- 
centering type and in a 4-jaw model 
are described in Bulletin No. 134 issued 
by the Cushman Chuck Co., Hartford, 
Conn. 

Economics oF Macuinery RepLace- 
MENT. The Virginia Polytechnic Insti- 
tute, Blacksburg, Va., has published a 
bulletin entitled “The Selection and Re- 
placement of Manufacturing Equipment 
—A Discussion of the Economic Fac- 
tors,” by Paul T. Norton, Jr., professor 
of industrial engineering. Copies are 
free as long as the supply lasts. This 
economic study is expressed in such a 
way that it can be used by industrial 
executives who have not made an ex- 


haustive study of the fundamental 
theories. The bulletin recommends an 
orderly tabulation of individual and 


total charges, such as shown, rather 
than the use of replacement formulas 
that may be imperfectly understood. 

Gears. Under this title the Philadel- 
phia Gear Works, Erie Ave., and G St., 
Philadelphia, Pa., has published a 48- 
page, 84x11 in. catalog on such gears 
as: Spur, worm, herring-bone, internal, 
bevel, miter, intermittent, spiral, helical, 
continuous tooth herringbone, spiral 
bevel and hypoid bevel. The catalog in- 
cludes non-metallic pinions, speed _re- 
ducer units, motor reducers, electric 
hoists and a limitorque valve operator. 
Miscellaneous items shown are silent 
and roller chains, sprockets, flexible coup- 
lings, racks, universal joints, ratchets 
and pawls. 

Grinpers. Catalog No. G-34 describes 
the internal and externa! hydraulic race 





grinders, built by the Landis Tool Co., 
Waynesboro, Pa. Extensive descriptive 
and photographic treatment of these 
two machines has been undertaken. 

Hyprautic Macuinery. The Hy- 
draulik G.m.b.H., Duisburg, Germany, 
has taken its 25th anniversary as the 
occasion for publishing a jubilee edition 
of the “Hydraulik-Review,” showing 
early and modern models of hydraulic 
machines, principally in very large 
sizes. 

Macuine Parts. The Struthers-Wells 
Co., Warren, Pa., has published Bulletin 
M-13 discussing welded machine parts 
of all commercial metals. The company 
furnishes technical advice as well as 
making welded parts. 

Monet Merat anp Nicxer. A book- 
let “The Application of Monel Metal 
and Nickel to Industrial Processing 
Equipment,” the data being revised as 
to July, 1934, is available from the Edi- 
torial Department, The International 
Nickel Company, Inc., 67 Wall St., New 
York, N. Y. 

Macurnery. List No. 83 of rebuilt 
machine tools in stock has been pub- 
lished by the J. L. Lucas & Son, Inc., 
Bridgeport, Conn. 

Macurinery Street. The Crucible 
Steel Co. of America, 405 Lexington 
Ave., New York, N. Y., has published 
a catalog section on machinery steels. 
The section shows the various grades of 
“Max-el” steel and special grades of 
machinery steels. A catalog sheet on 
each type of steel mentions the com- 
position, machineability, physical prop- 
erties, range of sizes in mill stocks and 
applications. With each type of steel 
there is shown an industrial product 
making use of the material and describ- 
ing the service encountered. 

Mituine Curters. Catalog H, pre- 
pared by the Thurston Mfg. Co., Provi- 
dence, R. I., shows its line of “Thurco” 
milling cutters, saws and die-milling 
machines. The sizes of cutters listed 
are in accordance with the latest sim- 
plified practice. Special milling cutters 
are illustrated. 

OXYACETYLENE CutTTina MAcHINE. 
A booklet describing the Airco-DB 
“Tractograph” is being distributed by 
the Air Reduction Sales Co., Lincoln 
Bidg., 42nd St., New York, N. Y. Many 
photographs are used to show the oper- 
ating characteristics and the possibili- 
ties of this equipment. 

SaLary STANDARDIZATION. A _ report 
“Salary Standardization and Adminis- 
tration” is the result of a survey made 
by the Policy Holders Service Bureau, 
Metropolitan Life Insurance Co., 1 
Madison Ave., New York. It is said 
that few organizations have attempted 
to evolve scientific control of salaries as 
contrasted to that for pay to wage 
earners. 
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Open Prices 


“I see,” said Ed as he entered Al's 
office, “that the government is getting 
after some of you fellows for price 
fixing.” 


“Not after me,” disclaimed Al, “or 
my industry. You're thinking about 
some of the commodity codes like lum- 
ber and sugar. And there’s a lot to 
be said for a firm price control in such 
cases. 


“The best you can say is that in 
the end the consumer gets soaked,” said 
Ed. “They start out fair enough, but 
fixed prices become monopolistic in the 
long run. And high prices have just 
as bad an effect on purchasing power 
as low wages.” 


“I'm not defending them except for 
emergencies,” said Al. “But sometimes 
it seems to be the only way to keep 
the chiselers in line.” 


“And the consumers in line too. But, 
Al, it seems to me that comparing prices 
the way that you fellows do is just 
about as bad as fixing them.” 


“You're displaying your ignorance 
now, Ed. We don’t compare prices. We 
have what we call an open price policy 
which simply means that every concern 
must file the prices it quotes with the 
code authority. Any price can be 
quoted, but it cannot be altered on the 
same bid and an order cannot be taken 
for a lower price.” 


“Tt amounts to the same thing,” said 
Ed. “Your lowest bid tends to become 
the set price for the whole industry.” 


“It does if the price is fair,” said Al, 
“but if there’s a big profit in it someone 
will go lower to get the order. The 
element of competition is still there 
which is the important point.” 
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“But I can’t see,” said Ed, “what's 
the use of all this posting prices at a 
central point if you're going to have 
free and open competition.” 


“It puts a curb on the unfair seller 
and the unfair buyer,” Al explained. 
“The man who successively lowers his 
prices to meet competitive bids is a 
bad influence. Either his first quotation 
was padded, or he is taking the busi- 
ness at a loss which hurts both himself 
and his competitor. Then we have the 
unscrupulous purchasing agent who pits 





one bidder against the other, frequently 
deceiving both of them as to quoted 


prices. He creates ill will in the in- 
dustry and demoralizes the price struc- 
ture by getting it below the profit 
level.” 


“It sounds like a noble purpose,” said 
Ed, “but I can’t help thinking that the 
poor public pays in the end.” 


“The public gains in the end,” said 
Al. “Temporary cheap prices and high 
business mortality don’t help anyone. 
The consumer is just as much interested 
in sound and uninterrupted 

. ° ’” 
payrolls as industry itself. 


business 


Does an open price policy lead to price fixing? Is the 


public better off if open prices are barred entirely? 


Discussion 


Rolling Your Own 


As to whether jigs and fixtures can 
be best made in Al’s own shop or in one 
that specializes in that class of work, 
depends on circumstances, and good 
judgment will be required to decide 
what will be the more advantageous in 
each case. Cost, quality and time are 
factors that should govern the decision. 

If Al and his men did nothing while 
waiting for an outside shop to do the 
work, the overhead in his shop would 
still be going on, and it is obvious that 
in such a case he ought to add this 
overhead to what he pays the other 
shop in order to get a comparative 
cost. 

Al may adopt rough and ready meth- 
ods in his own shop to accomplish what 
he requires, but if he has to transfer 
his ideas to others, he has to elaborate 
them to prevent misunderstandings and 
costly mistakes. On the other hand, the 
shop that specializes may have designs 


that are standardized, which may make 
them of advantage from all viewpoints. 
Time in which delivery can be made 
may alone be the deciding factor. Al 
can control the output of his own shop, 
but he may be badly tied up if he trusts 
to another shop that may be busy on 
other work and not able to make de- 
livery as and when he wants it. In 
general, however, we do best by employ- 
ing others who can do better work for 
us than we can do for ourselves. 
—L. Brown, 
Montreal, Canada. 


There is an old saying that the safest 
course is midway between the two ex- 
tremes. I have found this to be a safe 
rule when deciding whether to have 
jigs and fixtures made in the home shop 
or outside. 

Sometimes it is cheaper to have fix- 
tures made in some special shop because 
its equipment is more suitable and it is 
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more advisable to let it take the hazard. 
At other times it is better to “roll your 
own” because the home men are better 
acquainted with the particular use to 
which the fixtures are to be put. 
—Ep. A. Batty, 
Stanley Manufacturing Company, 
Toronto, Canada. 


In my opinion Al is right. There is 
no comparison between making jigs and 
fixtures at home or having them made 
by a tool shop that specializes in that 
class of work. The tool shop has the 
benefit of constant contact with the lat- 
est methods of making jigs and fixtures. 
It has capable designers, proper facili- 
ties and up-to-date equipment. 

Assuming that Al could hire a few 
toolmakers for a short time to make his 
tools, it is well known that new men on 
new jobs are not 100 per cent efficient 
for the first week or two, and this alone 
should discourage any such procedure. 

In charging overhead it is almost im- 
possible to allot to every job its proper 
share. When a new or strange job is 
being done it naturally gets the most at- 
tention from the foreman, resulting in 
his slighting other jobs. This is really 
supervision and should be charged di- 
rectly to that particular job. 

—Rosert Knotek, 
Assistant Toolroom Foreman, 
Fisher Body Corporation. 


The Little Fellow’s Chance 


It is wise to be conservative under 
any conditions, but the word conserva- 
tive has been misapplied to cowards and 
penny pinchers. The real meaning of the 
word is close to that of preservative, 
and the preservation of a plant is not 
linked with either’a wild spending orgy, 
nor with the refusal to spend. The plant, 
either large or small, that neglects to 
watch development of equipment can 
never hope to be anything more than a 
hopeless sort of tag-along, if it is able 
to exist at all. 

Both Al and Ed have an odd slant 
on the matter. In a competitive field; 
success is based on service. Unless Al 
can sell folks an equal or greater amount 
of value per dollar than the other fellow, 
he will lose out, whether his closest com- 
petitors be large or small. He will do 
well to take his eyes off of the big 
fellows, as he calls them, and to clear 
his mind from any notions of stepping 
into their shoes. 

Did Al but know it, inexorable laws 
of economics are always working in 
favor of the little fellow. With his 
smaller investment and his more flexible 
layout, he does not stand to lose as 
heavily in bad times, and yet he gets a 
fair and open shot at the market when 
times are good. —Joun E. Hywer. 
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By the Week 


Only those who have had experience 
with both systems of payment can ap- 
preciate the difference between the 
hourly rate and the weekly rate. The 
average man does not ask a great deal 
from life. Give him a job and a reason- 
able standard of comfort for himself and 
his family and he will be fairly content. 
Pay him for vacations and for time lost 
by illness of ordinary duration, and the 
last worry will be removed from his 
mind. 

There is no reason why weekly pay 
should remain a privilege of the white- 
collar worker, for the man in the shop 
is just as trustworthy as is the man in 
the office. 

For some years I was connected with 
a shop where no time-keeping check was 
kept, and where disciplinary measures 
were unknown. The men smoked and 
conversed whenever they pleased, but 





the privilege was never abused. Under 
the compulsory state health insurance 
system in this country, men incapaci- 
tated from work by illness receive about 
$4.50 per week. Nevertheless, the 
owner of this shop paid them full wages 


‘during illness, as he maintained that 


they required the extra money for in- 
valid food. 

This shop paid its way for years, but 
when the owner died a company took 
his place. Time clocks were introduced 
and time rates were paid with no pay 
for holidays or illness. Most of the old 
hands went elsewhere and the business 
eventually failed. Trust your men. It 
pays! —Roy Vernon Wape, 


Glasgow, Scotland. + 


Discounts 


Cash discounts are justified, especially 
by business operating with limited capi- 
tal, as an inducement to customers to 
settle their accounts promptly and to 
buy more goods, thus making a quicker 
turnover of inventory. By a quicker 
turnover at the same profit per turn- 
over, a greater yearly profit can be 
made. All or a part of this greater 
profit can be passed along to the cus- 
tomers either through direct reductions 
in price or by giving better discount 
terms. 

Business with its back against the 
wall and fighting for its life resorts to 
price cutting and to beating down the 
seller, thinking it is getting first-quality 


goods at second-quality prices. Un- 

fortunately for it, Santa Claus works 
but one day in the year. 

—E. E. Gaenon, 

General Manager, 

Greencastle Manufacturing Company 


Hourly Pay vs. Piecework 


As to whether piecework, hourly rates. 
or bonus is the best is determined by 
the nature of the work undertaken 
Piecework is fair enough in repetitive 
work, but where the workman has to 
exercise his skill and his brain on each 
individual job it is impossible to set a 
fair piecework rate. The workman may 
be working his best and yet exceed his 
time allowance. Where parts are con- 
tinually differing in the nature of the 
work to be done, piecework is not fair 
to either the workman or the employer. 

Piecework rates are difficult to set 
where skilled work is concerned, and 
any saving to the employer might easily 
be wiped out by the waste of the fore- 
man’s or the rate-setter’s time in set- 
ting the piecework rate, and in the fore- 
man’s time in the closer supervision 
necessary. Where part of the work is 
purely repetitive, piecework rates may 
be paid to the men doing that class of 
work. The fairest way of rewarding 
men who are not on piecework is by a 
bonus based on the output of the shop. 
The output would naturally be increased 
to the benefit of all, and the shop force 
would be much more contented. 

—W. E. Warner, 

Garden City, Hertfordshire, England. 


The Better Foreman 


The foreman’s main job is manage- 
ment. He must be diplomatic, and he 
must be fair in his dealings with the 
men under him. Natural leadership is 
a great asset. 

A foreman of course is responsible 
for the work produced by his men, 
both as to quantity and quality, and 
he must be able to organize the pro- 
duction so the work goes out on sched- 
ule. To do this it is necessary that 
he knows the line of work he is in par- 
ticularly well; but he does not have to 
be an expert workman. In cases where 
the men employed are highly skilled, 
as in the machinery industry, the abil- 
ity as a teacher is of little importance; 
but when the help is unskilled it is 
often necessary for the foreman to 
break his men in, and much depends 
on his ability to do that. 

It is a known fact that the highly 
skilled workman is more of an artist 
than a practical man, and he seldom 


makes a good foreman. 
—Nus H. Lov. 
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Fig. 1—Two multi-production en- 
gine lathes turning steel rolls with 
an accuracy that eliminated a 
grinding operation. The one in 


the foreground turns the body, 
the other 


turns the journals 





“We Couldn't Afford the Old Machines” 


A newspaper printing press builder finds that 


modern equipment makes impressive savings even 


on small 


JOHN M. PATON 


Superintendent, 
Goss Printing Press Company 


ANY manufacturers today are 
M making the mistake of think- 

ing that they cannot afford to 
install modern production equipment. 
The future is full of foreboding, the pres- 
ent is insecure, the past is paved with 
mistakes. Therefore, why even consider 
putting in replacements that will cut 
costs? 


lots and under present conditions 


Since we have had our siege of this 
gloomy philosophy, and have managed 
to shake it off, I believe that a state- 
ment of our experience with a few 
modern machine tools which have been 
purchased during the past year may be 
encouraging to those who still doubt the 
wisdom of doing anything but sit tight. 

The plant of the Goss Printing Press 
Company, like the plants of other com- 
panies building heavy, intricate ma- 
chinery, is essentially a contract shop. 
Only one or two of our smallest presses 
are built for stock, the rest on order. 


We can do a certain amount of manu- 
facturing, however, because a big news- 
paper printing press contains a number 
of similar units the parts of which can 
be put through in lots. 

When we concluded that it was high 
time to question our existing methods of 
machining and grinding to be sure that 
we were operating economically one of 
the first operations studied was the fin- 
ishing of steel plate cylinders. It was 
standard practice to finish these cylin- 
ders by grinding after the preliminary 
turning operations had been completed. 
Since the tolerance is 0.0005 in. in a 
length of 72 in. it was the general opin- 
ion that no turning operation would be 
sufficiently accurate. After considerable 
experimentation, however, the American 
Tool Works Company informed us that 
they had been successful in meeting the 





accuracy demanded. We bought two of 
their 30-in. x 14-ft. Multi-Production 
roll lathes and assigned one to the turn- 
ing of the roll bodies, the other to the 
turning of the journals. 

For the journal turning operation, the 
cylinder is mounted in a suitable driver 
attached to the face plate, and on a 
live tailstock center which is mounted 
in the spindle on double Timken bear- 
ings. A steady rest is used to support 
the center. This operation is being done 
on the lathe shown in the background 
in Fig. 1. The coolant has been turned 


off on both lathes to help the photog- 
rapher. 

For the body turning operation, shown 
in the foreground of Fig. 1, the turned 


Fig. 2—Heavy-duty en- 
gine lathe roughing 
cast-iron rolls. With 
tools in both front and 
rear tool blocks the old 
lathe time of 60 min. 
has been reduced to 10 
min. 


Fig. 3—Battery of four 
chucking machines 
served by tramrails and 
turntables carrying a 
hoist. One operator 
handies the battery 
which has accounted 
for real savings on lots 
as small as 10 pieces 
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journals are mounted in pillow blocks 
supported on the lathe bed. The ma- 
terial of the rolls is 0.35 to 0.45 carbon 
steel, and with cemented carbide tools 
surface speeds of 250 to 400 ft. per min., 
with feeds per revolution of 0.040 in. for 
roughing and 0.015 in. for finishing have 
been reached. We are operating suc- 
cessfully with Vascoloy-Ramet tools, 
and saving 40 per cent over our former 
turning time. 

These plate cylinders are finished with 
sufficient accuracy to permit the elimi- 
nation of the formerly used subsequent 
grinding operation. The impression cyl- 
inders, however, have two 34-in. slots 
staggered at 90 deg. and 32 in. from 
each end. Since these slots are opened 








up before the turning operation they 
cause an interruption in the cut which 
has made it advisable to slow down the 
speed of turning and increase the feed to 
about Ys in. 

In this case it was not possible to do 
away with the grinding operation for 
finishing, but the new equipment was 
enough better than the old to make pos- 
sible a reduction of two hours in grind- 
ing time. 

Another lathe job on which consider- 
able savings have been made is the turn- 
ing of the cast iron roll shown in Fig. 2. 
This roll is 72 in. long and 14 in. in 
diameter. It is roughed in about 10 
min. on a Le Blond Heavy Duty engine 
lathe using Stellite-J tools both front and 
rear as illustrated. The old time was 
60 min. 

Another installation, which was even 
questioned by the builder of the equip- 
ment because of the small size of the 
lots, was the battery of four Foster “Fas- 
termatic” chucking machines. As illus- 
trated in Fig. 3, these four machines, 
all differently equipped, are arranged 
in a hollow square to be handled by a 
single operator. They are served by 
overhead tramrails meeting in a welded 
turntable which was constructed in the 
shop, and carrying a hoist. We have 
been able to show appreciable savings 
in this battery on lots as small as 10 
pieces. 

Two platen type machines and two 
with indexing turrets were selected to 
give maximum flexibility, and standard 
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tooling is used as far as possible. The 
automatic speed change heads which 
provide proper spindle speeds for each 
operation reduce machining time to a 
minimum. Spur and bevel gear blanks, 
and analogous pieces, make up the bulk 
of the work done by this battery. Sav- 
ings of 40 per cent are typical. 

In the drilling department the Ameri- 
can “Triple-purpose” radial drill shown 
in Fig. 4 is reducing former drilling costs 
from 30 to 40 per cent. It is driven by 
a 15-hp., 3 to 1 adjustable speed, d.c. 
motor, with speed adjusting rheostat 
and control on the head. The column 
is mounted on a special base large 
enough to accommodate the side frames 
of our presses. At one side of this base 
is a pit, and in this pit, as illustrated, 
is a vertical table for mounting work 
that must be drilled in a vertical posi- 
tion. 

A 40 per cent saving over any pre- 
vious method has been achieved by the 
Newton universal planer type milling 
machine shown slotting rolls in Fig. 5. 
The roll is made of forged steel. Of 
the seven motors applied to this ma- 
chine four drive the four heads, one ele- 
vates the crossrail, one traverses the two 
vertical heads, and one feeds the table 
and the two side heads. In addition to 
slotting the machine performs milling 
and routing operations. 

For the job shown the two vertical 
heads are slot milling the roll. The 
lower ends of the arbors are supported 
by brackets clamped over the extended 
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Fig. 4— Radial drill 
equipped with special 
table for supporting 
work in a vertical posi- 
tion. Drilling costs have 
been reduced from 30 
to 40 per cent for vari- 
ous jobs on this machine 


Fig. 5 — Four - head 
planer type milling ma- 
chine milling slots in 
steel rolls. Pilots are 
supported by brackets 
clamped to side heads. 
Savings of 40 per cent 
over old methods have 


been made 
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sleeves in the horizontal heads, and all 
four heads are clamped in position with 
the table feeding against the cut. 

The operations I have mentioned and 
the machines shown in the illustrations 
are the more important ones to be af- 
fected by our modernization program. 
We have been so gratified at the reduc- 
tions in production cost made possible 
by up-to-date machine equipment that 





we propose to continue the process as 
funds are available and as opportunities 
to save cost are discovered. We are 
confident that the depression in the ma- 
chine tool industry would soon be over 
if other potential purchasers would scan 
their equipment and methods in like 
fashion. We couldn’t afford to keep the 
old machines and we don’t believe they 
can either. 


An Economy of Plenty 


EN IN the machinery industry 
have always believed, although 
most of them would have had 

hard work putting their beliefs into 
words, that the results of their work 
spelled relief of the masses from drudg- 
ery, and more of the good things of this 
world for everybody. They had to take 
a lot of the blame for a depression that 
was not their fault, because their critics 
were either unable to realize that the 
old economics of scarcity no longer ap- 
plies to current conditions, or else were 
playing politics. They needed a spokes- 
man to explain the principles of the 
economics of plenty, and now they have 
him in President Glenn Frank of the 
University of Wisconsin. 

In his new book, “America’s Hour of 
Decision,” which has just been pub- 
lished by Whittlesey House, McGraw- 
Hill Book Company, Inc., New York 
and London, he presents the case for 
mass production and distribution to the 
end that the standard of living of all 
may be raised. In his introduction he 
says that America must choose between 
a continuation and development of our 
basic philosophy that “democratic self- 
government, wisely adapted to the di- 
versities of national temperament and 
tradition and progressively adjusted to 
the changing circumstances of succeed- 
ing generations, was a climactic point in 


political evolution,” and “a _ frantic 
search for new foundations of national 
being.” 


In this “frantic search” Mr. Frank 
says that “Democracy is flouted. Free- 
dom is invaded. Plenty is renounced. 
Science is betrayed. Education is ham- 
strung. Religion is tied to the cart tail 
of the state. Nationalism runs amuck. 
While politics, as it assumes greater and 
greater power over our lives, is ex- 
pressed, not in that sobriety of thought 
and steadiness of action the time de- 
mands, but in distracted agitations.” 

Dr. Frank’s first chapter, “The Tem- 
per of the Crowd,” is one of his best. 
For instance, “the peculiar nature of an 
age of science, technology, and power 
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production is such that it can be kept a 
going concern only as the human needs 
of the swarming millions are served ade- 
quately. The business of a mass-pro- 
duction age cannot but backfire if a 
philosophy of the few dominates it. The 
market of a mass-production age dies if 
the masses lack ample leisure and ade- 
quate income. Only through such mass 
leisure and mass income is mass con- 
sumption possible on anything like the 
scale our productive capacity indicates. 
The crowd is in control. Science and 
the machine, not the agitators, have put 
it in control.” 

And this, “Traditions and folkways 
that have long served as the stabilizer 
and scaffolding of men’s lives are sub- 
jected to a sweeping skepticism that has 
gone beyond the critical confines of the 
intellectualists to give direction to the 
uncritical reactions of the mass mind. 
Where once men’s minds were certain 
they are now cynical. Where once men 
were animated by a buoyant confidence 
that human genius was equal to the 
conquest and control of nature, human 
nature, and social organization despair 
now darkens their outlook. Where once 
great binding beliefs held peoples to- 
gether in a saving sense of solidarity 
they now disintegrate into a sordid 
scramble of individual and class inter- 
ests. Where once men but criticized the 
functionings of their major social insti- 
tutions they now challenge their founda- 
tions. Where once men went for guid- 
ance to the sober assessments of phil- 
osophy they now lend a ready ear to the 
theatrical screams of passion. In the 
face of the manifest possibility of plenty 
in this age of science, technology, and 
power production, a heightened resent- 
ment of wide differentials of wealth 
arises. We witness a resurgence through- 
out Europe of the gospel of equality. 
And hitherto docile masses everywhere 
seem set to take affairs into their own 
hands or lodge them in the hands of 
leaders who speak their language of 
urgency. . . . Any leadership that can- 
not and does not deliver a workable 





economics of plenty will be unable to 
retain power if the millions are left with 
their political leverage.” 

The chapter called “Plenty Re- 
nounced” is the one that is of most in- 
terest to the machinery industry. In it 
he outlines his “Economy of Plenty.” 
Here are snatches of it. “For the better 
part of a generation, we have been 
working in terms of an age of plenty, 
but thinking in terms of an age of scarec- 
ity. Our enterprise has been new. Our 
economics has been old. The transient 
prosperity of the twenties threw the 
mantle of a bright delusion over this 
dangerous maladjustment between our 
enterprise and our economics. But 
events are rapidly joining the issue. We 
shall have to decide, without undue de- 
lay, whether we are to explore further 
the possibilities of this age of plenty or 
execute a return to an age of scarcity. 
We cannot go on indefinitely with our 
enterprise in one age and our economics 
in another. We must either shove our 
enterprise back to our economics or 
bring our economics abreast of our en- 
terprise. 

“To me, it is incredible that, in a 
world of tragically unfilled human need, 
we should now set out upon the Quix- 
otic attempt to increase welfare by de- 
stroying wealth or declining to create it. 
Our ancestors fought valiantly over the 
centuries to conquer famine. Are we 
now to say that their conquest has been 
too decisive? After the sweat and 
science of generations have brought us 
out of an economy of scarcity into an 
economy of plenty, are we to confess 
that we are incapable of managing 
plenty, and deliberately legislate modi- 
fied famine in just those areas of our 
enterprise where production has proved 
most efficient? I think history will pass 
a bitter judgment upon us if, in the 
midst of such manifest need, we take 
this road.” 


. The Job of the Future 


As for the future, “A business and in- 
dustrial leadership that will take as its 
job the conquest of poverty and quali- 
tative famine, as I have here defined 
them, will open up the biggest new 
market we have yet known, solve such 
problems of surplus as exist, realize, 
even on a narrowed profit margin, larger 
total profits than it has dared imagine, 
and make the industrial giants of yes- 
terday seem dwarfs. 

“The achievement of these ends re- 
quires, as I have suggested, that we turn 
our backs decisively upon any idea of a 
retreat to an age of scarcity, and that 
we deliberately construct an economics 
of plenty in consonance with the pro- 
lific productivity of this age of science, 
technology, and power production.” 
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Care of Railway Air-Conditioning 


HE INCREASING use of air 
conditioning apparatus on rail- 
way trains adds another item to 
the growing list of mechanisms that 
must be kept in order by the mainte- 
nance department. Fortunately, most 
of the air conditioning apparatus con- 
sists of simple units which require but 
little attention. For this reason it is 
common practice to put them in charge 
of the same men who take care of 
lighting and heating equipment. The 
only objection to this is that these main- 
tenance crews have been reduced to 
mere skeletons on many roads and do 
not have men enough to handle properly 
the little work necessary. 


Types in Use 


There are several types of air condi- 
tioning apparatus in use including tanks 
of ice, steam ejector systems and com- 
pression units such as used in household 
and commercial refrigerators. While 
these differ widely in construction they 
all have coils of piping and their con- 
nections which must be kept clear and 
tight, filters and strainers which must 
be kept clean, and pumps and motors 
which must be maintained in working 
order. Besides the cooling or refriger- 
ating unit there is the air conditioner 
in which the air is cooled or heated with 
the proper control of the humidity, or 
amount of moisture in the air, but this 
only adds another unit rather than a 
different problem in _ maintenance. 
Motors, pumps, control and reducing 
valves, strainers and piping are probably 
the main items to be considered. The 
steam ejectors used with some systems 
have no moving parts and only need to 
be kept free from obstructions of all 
kinds. This is taken care of by strain- 
ers. In certain districts where water 
has a large percentage of lime this may 
form a deposit in the pipes and ejector 
nozzles. The low temperatures used, 
however, make this much less of a haz- 
ard than is the case with injectors for 
boiler feeders. 

As keeping pipes and strainers clear 
is one of the important items of main- 
tenance it is important to select a sys- 
tem which has been designed with con- 
venient provisions for blowing out pipes 
and for removing any accumulation of 
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Apparatus 
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taken at the 
proper time will usually avoid 
trouble in this type of equip- 
ment 


Precautions 








_—— 


dust or sediment from air filters or pipe 
line screens. Some consider it advis- 
able to have regular cleaning dates while 
others wait until there is some indica- 
tion that cleaning is necessary. When 
cleaning the filters it is also advisable 
to blow out any dust that may have ac- 
cumulated on the coils of pipe used in 
the apparatus. 

Motors used to drive circulating 
pumps require little attention as they 
are usually of the low voltage type com- 
mon in car lighting work. The usual 
voltage is 30 so as to obtain light and 
power from a 16-cell storage battery in 
series. This low voltage requires a long 
commutator and large wiring as well as 
special lamps. The use of 60 volts is 
advocated by some with long experience, 
both to reduce the amount of copper in 
conductor wiring and to permit a more 
compact commutator. This would re- 
quire no change in the insulation of the 
commutator or other parts as all appa- 
ratus is now tested to “double the volt- 
age used, plus 1,000 volts,” the constant 
of 1,000 providing a huge factor of 
safety. One road is making a drastic 
change in its voltage, jumping from 30 
to 110 at the lamps. They will use 
axle-driven generators of 150 volts to 
charge their storage batteries. As the 
$0-volt lamps are said to be superior 
to the commercial 110-volt bulbs, this 
phase of the change may have draw- 
backs. 


Keep Packings Tight 


Motors require little attention except 
for occasional cleaning of commutators 
and brushes as well as brush replace- 
ment. Ball bearings are almost, if not 
entirely, universal and _ lubrication 
troubles are at a minimum. Pumps, 
which are usually of either the turbine 


or centrifugal type, must be kept tightly 
packed against leakage. Ingenious pack- 
ing designs, large packing chambers and 
spring-controlled packing glands have re- 
duced this phase of maintenance to a 
minimum. 

Copper tubing with substantial fit- 
tings and all joints carefully soldered or 
brazed almost entirely removes the 
danger of leakage. If leakage does 
occur it is usually in the connections 
and piping outside of the air condition- 
ing apparatus, this part of the work 
usually being done by the railroad 
itself. 

With apparatus which involves the 
use of small pilot valves, or where spe- 
cial valves must be used to maintain 
different pressures in some parts of the 
system, it is advisable to inspect such 
valves at frequent intervals. Small 
particles of foreign matter can interfere 
with the working of a pilot valve and 
prevent proper functioning of the whole 
apparatus. 

As an indication of procedure recom- 
mended for care and maintenance we 
quote from the bulletin of the Carrier- 
Safety System using steam ejector 
equipment. 


At Weekly Intervals, or Oftener if Con- 
ditions Require, the Following Should 


Be Done: 


1. Drain and flush make-up water tank. 

2. Remove and clean strainer in make-up 
water tank or sump of underframe re- 
refrigerating unit as the case may be. 

3. Drain and flush sump of underframe 
refrigerating unit if this type is used. 

4. Clean fresh air filters. 

5. Clean refrigerating unit inlet screen, in 
roof mounted unit, or air filters in bot- 
tom of underframe refrigerating unit. 


About Once a Month: 


1. All of the motors should be given a 
thorough inspection, cleaning the com- 
mutator when necessary, freeing any 
brushes which are tight in the brush 
boxes and applying new brushes where 
necessary. 

2. Pump packings should be inspected and 
renewed where necessary. 

3. Condenser spray nozzles should be in- 
spected and cleaned if a full spray is 
not obtained. 

4. Clean strainer in steam line to the 
ejector steam control. 
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Test Procedure 





1. If Pilot Lamp Does Not Light: 


a. Insufficient train line pressure indi- 
dicated by steam pressure gage.— 
Signal engineer for more pressure. 


b. Hand-operated steam control valve 
closed.—O pen valve. 
c. Strainer in steam line clogged.— 


Clean strainer. 

d. Pressure reducing valve in need of 
cleaning or adjustment.—Clean or ad- 
just valve. 

e. Steam trap not operating.—Clean. 

f. Steam pressure switch inoperative. — 
Clean contacts. 

g. Lamp burned out.—/nsert new lamp. 


2. If Motor-Operated Steam Supply 
Valve Does Not Open: 


a. Insufficient steam pressure after re- 
ducing valve, indicated by pilot. lamp 
not being lighted—See 1. 

b. Insufficient vacuum in condenser, in- 
dicated by condenser pressure gage; 
should be 20 inches or more.—See 3. 

c. Condenser pressure or steam pressure 
switches not making contact.—Clean 
contacts. 

d. Open circuit to motor.—Re pair. 

e. Car temperature below thermostat 
setting —Lower thermostat setting. 

f. Valve mechanism sticking —Probably 
due to tight valve stem packing: 
loosen. 


3. If Condenser Pressure Does Not Fall 
Rapidly Enough to Close Con- 
denser Pressure Switch and Turn 
on Steam in 8 to 15 Minutes 
After Starting Operation: 


a. Low Voltage.—/ncrease. 

b. Insufficient water in make-up tank.— 
Fill. 

c. Condenser pump running slow or not 


at all.—Check voltage and motor. 

d. Leakage in vacuum system.—Stop op- 
eration and time loss of vacuum. If 
at greater rate than 1 inch per hour 
try to locate leak in cold water pump 
packing, automatic stop valve, steam 
supply valve seat, drain valves and 
piping. 

e. Car thermostat contacts open.—Lower 
thermostat setting. 

f. Purge nozzle clogged.—Clean. 

g. Condenser sprays clogged.—Clean. 


4. If Refrigeration Does Not Start 
Within 15 Minutes After Con- 


denser Pressure Switch Closes: 


a. Insufficient steam pressure.—See (1) 
and (2). 

b. Low voltage.—/ncrease. 

c. Condenser pump and fans running 
slow or not at all.—Inspect motors 
and fuses. 

d. Outlet dampers not 
operating mechanism. 

e. Low water level in cold water system. 
—If this level does not gradually rise, 
introduce water as described else- 
where. 

f. Air circulating fans not operating.— 
Inspect motor and fuses. 

g. Condenser sprays clogged.—Clean. 


open.—I/nspect 


5. If Refrigeration Is Lacking With 
Full Vacuum—27 Inches to 29 


Inches—on System: 


a. Low voltage.—/ncrease. 

b. Low steam pressure.—Sce 
(2). 

c. Cold water pump running slow or not 
at all—ZJnspect motor and fuses. 

d. Low water level in cold water system: 
See 4-e. 

e. Air circulating fans not operating.— 
Inspect motor and fuses. 


(1) and 





What Size Tungsten- 
Carbide Tips? 


Much of the success cf tools with 
tungsten-carbide cutting tips depends on 
selecting the proper size and kind of 
shank, and using a tip large enough to 
stand the cutting pressure without 
danger of breaking. On the other hand 
the cost of tungsten-carbide tips make 
it imperative for users not to order them 
larger than necessary. 

Then, too, experience has shown that 
shanks, or holders, must be of sufficient 
size to support the tips rigidly. Instead 
of low-carbon steel, makers of tung- 
sten-carbide tips advise that shanks be 
made of high carbon, tool steel both be- 
cause of its stiffness and because it 
brazes very satisfactorily. The brazing 
temperature, however, produces a growth 
of grain size and in work requiring heavy 
tool pressure, special steels are recom- 
mended for tool shanks. One company 
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uses SAE steel No. 2340 for shanks 
with good results. 

While many tungsten-carbide tips are 
made for tool holder bits, makers prefer 
to have them used on solid shanks, as 
these shanks provide better support for 
the cutting edge. The tool bit neces- 
sarily extends from its holder and this 
overhang permits more vibration than 
where the support runs down to the 
tool post or tool block itself. 

Makers of tungsten-carbide tips have 
standardized the sizes to a considerable 
extent. While these sizes are not uni- 
versal to the extent that all tips of dif- 
ferent makers are the same size, they are 
not far apart in general dimensions. The 
smallest regular tip for turning tool bits 
is #» in. thick, #% in. wide and 3% in. 
long, while for solid turning tools the 
thickness is the same bnt the width is 
ts in. The length varies with different 
makers, % in. being the minimum for 
solid bits in one case. The thickness 
varies with the work to be done. 


Solid turning tools with 4% x 1-in. 
shanks are made with tips % x 44 x %4 
in. by one company, and %4 x ¥ x % in. 
by another. Tools with 1 x 1%%-in. 
shanks have tips * x Ys x 1 in. in one 
case and 34 x % x 1% in the other. 
With shanks 1 x 2 in. the tips are 3% x 
14 x 1 in. and vw x % x 1% in.,, re- 
spectively. 

While these sizes vary slightly, they 
give a general idea of the sizes of tips 
that have been found most satisfactory 
in general work. In comparing prices of 
tools it should always be remembered 
that the size of tip largely governs the 
cost. 


How Many Gadgets? 


R. V. HUTCHINSON 


Discussing John Godfrey’s subject 
under the above heading, (AM—Vol. 
78, page 519) the answer seems to be, 
“Just so many of such variety as will 
give good service, pay for themselves, 
and show a profit on part of a machine 
installed in my shop.” 

A trend may have developed toward 
overlooking, to some extent, the require- 
ments of the small-lot shop, in the evo- 
lution of certain types of machine tool. 
The small-lot man needs “rangy” ma- 
chinery, designed to facilitate ease of 
set-up, adjustment, changing of tools, 
all at a reasonable price. Metal re- 
moving capacity may be somewhat sac- 
rificed in favor of the above items, 
though the allowable sacrifice diminishes 
as work size increases. His ratio of 
elapsed set-up and tool changing time 
to elapsed productive time is naturally 
much higher than that of the repetitive 
manufacturer. 

Fortunately it is still possible to ob- 
tain basic machine tools subject to modi- 
fications which may be readily made 
either before or after delivery. and the 
auxiliary extras obtainable are as few 
or as many as one desires to buy. 


New English Locomotive 


With a separate engine for each of its 
six axles, a new type of steam locomo- 
tive has been ordered by the London 
and North-Eastern Railway Company, 
according to Industrial Britain. 

The locomotive is mounted on two 
six-wheel trucks and is provided with a 
three-drum water tube boiler having a 
working pressure of 550 lb. per sq.in., 
from which steam is supplied to six 
compound two-cylinder engines, one of 
which is geared direct to each of the 
six axles. It is claimed that in addition 
to economy in fuel consumption, steam 
can be raised in less time than with 
other types of locomotives. 
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lectronic Inspection 


R. D. MeDILL 


Industrial Electronics Engineer 


Describing equipment used in expediting inspection 


processes and giving examples of practical applications 


LECTRONIC tubes are estab- 
kK; lishing themselves so rapidly in 

industry as aids to rapid inspec- 
tion that there is a demand for devices 
that will make their capabilities gen- 
erally applicable. There are many such 
devices on the market but they are gen- 
erally limited to only one of the several 
functions which can be performed by the 
electronic tube. My purpose here is to 
describe a combination unit that per- 
mits the tube to perform several func- 
tions, and by so doing to indicate the 
various types of inspection operations 
that can be done electronically. 

The principal functions of an elec- 
tronic relay may be listed as (1) Photo- 
electric; (2) Capacity; (3) Touch, and 
(4) Grid Break. Since these designa- 
tions mean little in themselves they can 
be described thus: 

(1) Photo-electric. When a light 
beam is intercepted it will cause a relay 
to make and/or break a circuit. 

(2) Capacity. When a body comes 
into a close space relation with a metal 
plate, and both the body and the circuit 
are grounded, a discharge will occur 
through the intervening dielectric and 
cause the relay to make and/or break. 

(3) Touch. When the floating grid 
of an amplifier tube is connected to 
ground the grid loses its control over 
the plate circuit and allows current to 
flow through a relay, making or break- 
ing a circuit. 

(4) Grid Break. If in an electronic 
circuit we impress on the grid a high 
voltage, we will prevent current flowing 
in the plate or relay circuit. If we 
break mechanically the grid circuit 
which is high in voltage for an infini- 
tesimally low current, we unblock the 
tube and allow current to flow in the 
circuit operating the relay. 

The terminal board of the combina- 
tion unit for performing these functions 
is shown diagrammatically in Fig. 1. Let 
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Fig. 1—Terminal board for com- 
bination electronic relay unit 


us see what can be done with such a 
unit. 

Referring to Fig. 1, terminals 11 and 
12 are used to heat the tube filaments 
and supply power to operate the sensi- 
tive relay inclosed in the unit. This 
will require connection to a source of 
alternating current of 100 to 120 volts, 
50 to 60 cycle a.c., or with suitable step- 
down transformer, to a source of 220 
to 230 or 440 volts a.c. current. 

Terminals 9 and 10 are used to con- 
nect to the contact of the sensitive re- 
lay the kind of current which it is de- 
sired to switch through the relay. 
Ordinarily where the switching is a sim- 
ple contactor of larger carrying capacity 
than the sensitive relay, a set of jumper 
wires connects 11 to 9 and 12 to 10. 
Terminal 9 is then used as the center 
of the relay output and the make side 
connected to terminal 5 or the break 
side of the relay connected to terminal 
6 in such a way that the unit can be 
operated normally closed or normally 
open on any kind of current or voltage 
which it is desired to put through the 
contact of the sensitive relay. These 
sensitive relays will take up to 4% amp. 
inductive or 1 amp. non-inductive cur- 
rent of as much as 220 volts. 

Photo-electric operation requires a 
light source that can be concentrated 
into a fairly narrow beam. Probably 


the simplest and cheapest available ap- 
paratus is the ordinary automobile spot 
light. This requires a 6-volt filament 
supply which we will provide across 
contact 7 and 8. 

Contact 3 and 4 should have a 
jumper wire connecting them. This is 
the grid circuit and when this connec- 
tion is broken, the relay closes. Very 
little current would be carried through 
this wire as the resistance would run 
into several megohms. The current 
flowing therefore would be less than a 
millionth of an ampere, but the lead 
would be so sensitive that a break in 
the circuit of half a millionth of an inch 
would cause the relay to operate. 

Terminal No. 1 would be the touch 
terminal, and would constitute a ca- 
pacity switch. When this terminal or 
a wire leading therefrom is touched by 
the finger or by an object grounded 
through a high impedance it causes the 
relay to operate. By adjusting the po- 
tentiometer to a critical point this fune- 
tion can be made highly sensitive. For 
example, a contact can be run through 
a metal foil on a glass and the holding 
of the hand close to the other side 
of the glass will cause a breakdown 
of a blocking current in the unit which 
will make the relay operate. 

Contact 2 can be used to reverse this 
operation by adjusting the potenti- 
ometer until the relay closes. Touch- 
ing Contact No. 2 will cause it to open. 

Contact 1 and 2 are also used for 
photo-cell operations, the cathode or 
plate being connected to terminal 1 and 
the anode connected to terminal 2. A 
vacuum type photo-cell must be used 
for this purpose. A caesium oxide type 
such as the General Electric Company 
PJ-22 is preferred. 

Now let us consider how this relay 
can be used in the simplest form of in- 
spection operation, that is, stopping a 
machine when a wire feed breaks. 
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Fig. 2—Automatic electronic machine for sorting bearing rolls 
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Fig. 3—Diagram of electrical connections for roll gaging machine 


Example No. 1: A wire is suspended 
from insulators under the feed wire and 
connected to terminal 1. The motor 
circuit operating the machine is con- 
nected to a magnetic switch. The coils 
of this switch are connected across 
terminals 9 and 6. When the wire 
breaks it contacts the touch wire from 
No. 1 terminal and the relay breaks the 
contact from the sensitive instrument 
within the machine. If a quick stop is 
required a solenoid brake or thrustor 
brake can be hooked up to another mag- 
netic contactor whose coils are con- 
nected to 9 and 5. 

Example No. 2. Connect a photo-cell 
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across terminals 1 and 2 and a light 
source across terminals 7 and 8. Have 
the wire travel over a space so that it 
intercepts a slit of light provided by the 
light source shining into the photo-cell 
housing. Now connect the motor 
switch coils across 9 and 6 and the brake 
switch coils across 9 and 5. When the 
wire breaks the light turns on the 
photo-cell causing the relay to operate, 
thereby shutting off the motor and ap- 
plying the brake. 

Example No. 3. Mount the machine 
and feed on insulated blocks and con- 
nect up the feed wire with terminals 3 
and 4 with contact sheaves between 


these terminals. The same switching 
operating takes place as in example 
No. 1. It is obvious, of course, that in 
example No. 1 a thread feed can be con- 
trolled as easily as a conductive wire, 
simply by suspending by a pulley a fine 
contact making wire. 

It is also obvious that by using two 
relays in example No. 1 a field control 
can be used to speed up the machine 
through a d.c. motor if the wire is slack. 
This arrangement involves the use of a 
contact wire close to the bottom of the 
feed wire, another relay to work in the 
opposing direction placed over the wire 
to operate if the wire is too tight, and 
still a third wire to stop the machine if 
the wire breaks. 


Go and No-Go Gaging 


Another use for the type of relay 
under discussion is in go and no-go gag- 
ing. Application of the unit to the 
gaging of diameters of bearing rolls is 
illustrated in the electronic gaging ma- 
chine of Fig. 2. 

In this machine the piece to be 
checked is placed between an anvil and 
a spindle, the spindle being under spring 
tension. On top of the spindle and in 
contact with it is a ball point on a 
pivoted arm. The pivot bearing is 
stellite on agate, and the spindle and 
anvil are of tungsten carbide. 

In contact with the other end of the 
spindle rocker arm is a micrometer 
spindle for adjustment. Using a 10-to-1 
amplification in the rocker arm itself, 
the micrometer reads ten-thousandths. 

We now insulate the micrometer head 
connected with a touch wire from 
terminal 1 and adjust the potentiometer 
to minimum sensitivity. With this ar- 
rangement it is necessary for the rocker 
arm to make actual contact with the 
micrometer head to operate the relay. ~ 

The gage is set with a standard and 
connections for go and no-go are 
hooked up as indicated in Fig. 3. Let 
us suppose that we are selecting 1-in, 
piston pins with a tolerance of minus 
0.00015 in. and plus 0. We first insert 
a standard of exactly 1 in. in the gag- 
ing head and turn the micrometer screw 
so that the slightest pressure causes the 
light of the relay to go off. We then 
remove this standard and substitute a 
standard of 1.00015 in. and adjust the 
micrometer head No. 2 until the slight- 
est pressure will cause the light of the 
relay No. 2 to come on. We are now 
ready to sort. 

A piece is inserted in the gage head. 
If it is undersize relay No. 1 will stay 
lighted; if it is oversize, a light will ap- 
pear on relay No. 2. If the piece is 
within the limits no light will appear. 
These lights can be placed over the 
sorting bin. 
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This type of gage is accurate to 
0.00008 in. when pieces are handled at 
a uniform temperature and it speeds up 
the manual inspection operation very 
materially. In the automatic machine 
the pieces are caused to progress through 
a series of gaging heads, using the break 
method only. The relay operates air 
valves to eject the pieces between toler- 
ance limits from station to station. In 
this way rolls for bearings can be 
rapidly and accurately sorted to within 
0.0001 in. 

Using the touch wire from No. 1 
terminal, this relay has also been used 
to check the position of a carburetor 
float in a blind assembly instead of an 
electrical contact that was dangerous 
and unsatisfactory. Many uses where a 
sensitive type of limit switch is required 
that calls for small physical contact 
force suggest themselves. 

Automatic weighing can be accom- 


plished by mounting the touch wire to 
contact the scale beam. In a dial scale 
a hole is drilled through the glass and 
so arranged that the pointer can contact 
a light air spring. Where extremely ac- 
curate weighing is desired, two relays 
are used; one operates to close the filling 
orifice partially and the other to close 
it completely. 

Any dial reading instrument can be 
converted into an automatically con- 
trolled device by the use of two or more 
of these relays. 

Magnetic hammers and screen vibrat- 
ing solenoids can be made to act at low 
and variable frequencies by installing 
the touch wire on the solenoid plunger, 
limiting the stroke to the desired fre- 
quency. 

Many other applications of this type 
of electronic unit will naturally occur 
to the ingenious engineer. Enough has 
been given to indicate possibilities. 


Are You Spending Too Much 


for Power?—Discussion 


FRED H. ALDEN 


Referring to the article by Chester B. 
Lord under the title given above (AM 
—Vol. 78, page 365) , attention should be 
called to a source of power waste that is 
seldom appreciated. In many shops the 
practically limitless supply of compressed 
air is taken for granted, and it is only 
when an increase in its use causes a 
shortage in the supply that attention is 
called to the matter. Often larger com- 
pressors have been installed to provide 
increased capacity when a reasonable 
amount of education of the employees 
would have rendered the expenditure un- 


-necessary. 


No attempt should be made to limit 
the legitimate use of air, but it is one of 
the easiest services to waste. Fortu- 
nately, no great expenditure is required 
to effect substantial economies. The 
chief requirements are a couple of hours 
of personal investigation, plus horse 
sense and Scotch thrift. 

A certain plant had a run of bad luck 
with its air-operated chucks and fixtures. 
Several set-ups were wrecked due to in- 
sufficient pressure to hold the work, and 
the remedy appeared to be the installa- 
tion of an additional compressor. How- 
ever, investigation disclosed that all the 
trouble occurred just before the noon 
hour or just before quitting time. 

A check during these periods showed 
that the unloader remained closed for 
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considerable intervals, indicating that 
the entire output of the compressor was 
being used. Quiet investigation located 
the excessive load in the grinding and 
polishing department. It was discovered 
that the men habitually used air to 
blow the dust and grit off their clothes 
before noon and before quitting at night. 
Setting in a solenoid valve automatically 
to cut off the air from this department at 
11.45 a.m. and 4.45 p.m. stopped the 
waste and made the purchase of addi- 
tional equipment unnecessary. Personal 
dry cleaning at company expense was 
thus eliminated. 

In a certain textile mill, air was piped 
to each motor for periodical blowing the 
dust from the windings. Here also the 
cleaning of employees’ clothing used con- 
siderable air. Furthermore, air hose was 
sometimes cut to permit the stealing of 
nozzles and automatic valves, which 
were sold for scrap metal. Quickly de- 
tachable fittings similar to those used for 
railway air-brake connections were at- 
tached to the supply pipe at each motor 
and the individual lengths of hose were 
removed. Each maintenance man was 
given a short piece of hose equipped 
with a nozzle and mating fitting, which 
he carried from motor to motor. 

A wire mill installed meters on the air 
lines to the different departments. The 
cost of compressed air was removed from 


overhead and was charged directly to 
the several departments monthly, as per 
the meter readings. When one of the 
foremen found at the end of the first 
month that the charge for compressed 
air against his department was $270, he 
took prompt steps to shut off all idle 
hose, repair leaky fittings and to disci- 
pline men who were found using air to 
excess. Within 60 days the month’s 
charge for air against his department 
had dropped to $160. The meter invest- 
ment of $300 showed a return of more 
than 400 per cent. Tools using com- 
pressed air are seldom wasters. The 
real culprits are leaky fittings and jets 
which are permitted to blow continu 
ously. At ordinary shop pressure, a 
1%-in. nozzle will blow more than 1,000 
cu.ft. of air per hour, costing at least 
five cents. To save this amount has 
the same effect as cutting one man’s pay 
five cents per hour, and with none of 
the kick-back an actual wage cut would 
incur. A small investment in automatic 
valves in the air supply to punch presses 
will pay good dividends. The valves 
should be set for minimum time of open- 
ing, as a single brisk puff of air will blow 
work from the die as effectively as will 
a long blast. In setting up a new job, 
care should be taken to see that the ram 
adjustment has not put the automatic 
valve out of time. The entire purpose 
of the valve will be defeated if the ad- 
justment of the ram permits air to blow 
continuously when it is at the top of the 
stroke and the press is idle. 

In employing air jets, the smallest 
possible nozzles that will do the work 
should be used. A ‘Ys-in. nozzle uses 
but little more than half the air used 
by a %%-in. nozzle. Shut-off valves 
should be put where they can be easily 
reached. Sectionalizing valves should 
be put in main lines, so that the air 
supply to groups of machines or to en- 
tire departments can be shut off at night. 
This is important where the compressor 
is operated 24 hours per day. It is not 
unusual for leaky fittings and leaky 
valves to waste as much air as the entire 
useful load, and for this reason it is often 
economy to install small individual com- 
pressors for machines in isolated loca- 
tions. The saving of leaks in long pipe 
runs will sometimes go far toward paying 
for the compressor. 

Where the piping system is extensive, 
an occasional check at night or on Sun- 
day may detect important leaks. Intro- 
ducing ammonia into the compressor in- 
take will assist in locating leaky sections. 
If possible, compressed air should not be 
used for combustion of gas. If the en- 
tire supply for combustion is compressed 
air, the cost may equal that of the gas 
burned. Inspirating burners should be 
installed, using but a small jet of com- 
pressed air. 
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Determination of Change Gears 


Many methods of finding gear ratios have been given in these 


pages, but here is another whose simplicity recommends it 


Consecutive Number Equivalents of Decimals from 0.9000 to 1.1111 





A B A B A B 

A B a man A B — A B aon wee 

B A B A B A 
> NC 120 119 1.0084 .9917 117 115 1.0174 .9829 67 65 1.0308 .9703 
F. LANCASTER 119 118 1.0085 .9916 58 57 1.0175 .9828 100 97 1.0309 .9700 
Huddersfield, England 118 117 1.0085 .9915 115 118 1.0177 .9826 $3 $2 1.0313 .9697 
117 116 1.0086 .9915 57 56 1.0179 .9825 98 95 1.0316 .9694 
116 115 1.0087 .9914 118 111 1.0180 .9823 65 68 1.0317 .9692 
115 114 1.0088 .9913 56 55 1.0182 .9821 97 94 1.0319 .9691 
114 118 1.0088 .9912 111 109 1.0183 .9820 32 $1 1.0323 .9687 
113 112 1.0089 .9912 55 54 1.0185 .9818 95 92 1.0826 .9684 
N THE following method for the 112 111 1.0090 .9911 109 107 1.0187 .9817 63 61 1.0328 .9683 
Deeatadtiinn dk ah the 111 110 1.0091 .9910 54 53 1.0189 .9815 94 91 1.0380 .9681 
ination OF change gears, the 119 109 1.0092 .9909 107 105 1.0190 .9813 $1 30 1.0838 .9677 
calculations involved are straight- 109 108 1.0093 .9908 538 52 1.0192 .9811 92 89 1.0337 .9674 
forward and simple. The principle in- 108 107 1.0093 .9907 105 103 1.0194 .9810 61 59 1.0339 .9672 
euluad te tame 107 106 1.0094 .9907 52 51 1.0196 .9808 91 88 1.0341 .9670 
pee Ai yale arse ng — 106 105 1.0095 .9906 108 101 1.0198 .9806 30 29 1.0845 .9667 
successive p 105 104 1.0096 .9905 51 50 1.0200 .9804 119 115 1.0348 .9664 
of gears approaches a minimum as the 104 103 1.0097 .9904 101 99 1.0202 .9802 89 86 1.0349 .9663 
ratios approach unity. Therefore, in 103 102 1.0098 .9903 50 49 1.0204 .9800 59 57 1.0351 .9661 
order to obtain the greatest accuracy, 102 101 1.0099 .9902 99 97 1.0206 .9798 88 85 1.0353 .9659 
the ratio under consideration is multi. 20! 100 1.0100 .9a01 49 48 1.0208 .9796 117 113 1.0354 .9658 
, |, Commcers - 100 99 1.0101 .9900 97 95 1.0211 .9794 29 28 1.0857 .9655 
plied by a fraction, such that the prod- 99 98 1.0102 .9899 48 47 1.0218 .9792 115 111 1.0860 .9652 
uct approximates unity, whence gears 98 97 1.0103 .9898 95 93 1.0215 —_ 86 83 — .9651 
; als “ : 97 96 1.0104 .9897 47 46 1.0217 .978 57 55 1.0364 .9649 
a a ance —— . a ee ls Lees aoe 93 91 1.0220 .9785 85 82 1.0366 .9647 
ch approximate unity. 95 94 1.0106 .9895 46 45 1.0222 .9783 113 109 1.0367 .9646 
zs Pr _—s« 94 = «9S-—s«d1:.0108 =. 9894 91 89 1.0225 .9780 28 27 1.0870 .9643 
Let > Bon for which change gears 9, gg «1.9109. 9892 45 44 1.0927 .9778 111 107 1.0374 .9640 
— C 92 91 1.0110 .9891 89 87 1.0280 .9775 83 80 1.0875 .9639 
' a ~. gt 901.0111 9890 44 43 1.0233 .9773 55 53 1.0877 .9636 
Let D be a fraction such that R p *” 90 89 1.0112 9889 87 85 1.0235 .9770 82 79 1.0880 "9634 
, an 89 88 1.0114 .9888 43 42 1.0238 .9767 109 105 1.0881 .9633 
cams | — to uaity 88 87 1.0115 .9886 85 83 1.0241 .9765 27 26 1.0385 .9630 
Satai—-s — 87 86 1.0116 .9885 42 41 1.0244 .9762 107 103 1.0388 .9626 
DC 86 85 1.0118 .9884 83 81 1.0247 .9759 80 77 1.0390 .9625 
A Cc 85 84 1.0119 .9882 41 40 1.0250 .9756 53 51 1.0392 .9623 
ia oi, 84 83 1.0120 .9881 81 79 1.0258 .9753 79 76 1.0395 .9620 
R D 83 82 1.0122 .9880 40 39 1.0256 .9750 105 101 1.0396 .9619 
A D 82 81 1.0128 .9878 119 116 1.0259 .9748 26 2 1.0400 .9615 
ice gy ae 30 me 81 80 1.0125 .9877 79 77 1.0260 .9747 108 99 1.0404 .9612 
B C 80 79 1.0127 .9875 118 115 1.0261 .9746 77 74 1.0405 .9610 
79 78 1.0128 .9873 39 $8 1.0263 .9744 51 49 1.0408 .9608 
Where A, B, C, D are whole numbers, 78 77 1.0130 .9872 116 113 1.0265 .9741 76 73 1.0411 .9605 
onih Gen titi: dae . 77 76 1.0132 .9870 77 75 1.0267 .9740 101 97 1.0412 .9604 
‘ ange gears are avail- 76 75 1.0183 .9868 115 112 1.0268 .9739 25 24 1.0417 .9600 
able having these numbers of teeth. 75 74 1.0185 .9867 $8 $7 1.0270 .9737 99 95 1.0421 .9596 
The procedure, then, is as follows: 74 73 1.0137 .9865 113 110 1.0278 .9735 74 71 1.0423 .9595 
73 72 1.0139 .9863 75 73 1.0274 .9733 49 47 1.0426 .9592 
1. Multiply the required ratio by a fraction 72 71 1.0141 .9861 112 109 1.0275 .9732 73 70 1.0429 .9589 
Cc 71 70 1.0143 .9859 87 $6 1.0278 .9730 97 93 1.0430 .9588 
—, such that the product approximates 70 69 1.0145 .9857 110 107 1.0280 .9727 24 23 1.0435 .9583 
D- 69 68 1.0147 .9855 73 71 1.0282 .9726 119 114 1.0439 .9580 
unity. 68 67 1.0149 .9853 109 106 1.0283 .9725 95 91 1.0440 .9579 
A B 67 66 1.0152 .9851 36 $5 1.0286 .9722 71 68 1.0441 .9577 
2. From the tables select gears — or — 66 65 1.0154 .9848 107 104 1.0288 .9720 118 118 1.0442 .9576 
BA 65 64 1.0156 .9846 71 69 1.0290 .9718 47 45 1.0444 .9574 
nearest to the product so found. 64 63 1.0159 .9844 106 108 1.0291 .9717 117 112 1.0446 .9573 
D A 63 62 1.0161 .9841 35 34 1.0294 .9714 70 67 1.0448 .9571 
$8. The required change gears are — X — 62 61 1.0164 .9839 104 101 1.0297 .9712 938 89 1.0449 .9570 
C B 61 60 1.0167 .9836 69 67 1.0299 .9710 116 111 1.0450 .9569 
D B 60 59 1.0169 .9833 103 100 1.0800 .9709 23 22 1.0455 .9565 
or— X — 119 117 1.0171 .983@ $4 $33 1.0308 .9706 114 109 1.0459 .9561 
A 59 58 1.0172 .9831 101 98 1.0806 .9703 91 87 1.0460 .9560 
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Consecutive Number Equivalents of Decimals from 0.9000 to 1.1111 (Continued) 


97 
118 
16 


B 


65 
108 
43 
107 
64 
85 
106 
21 
104 
83 
62 
103 
41 
102 
61 
81 
101 
20 
99 
79 
59 
98 
39 
97 
58 
77 
96 
19 
113 
94 
75 
56 
93 
37 
92 
55 
73 
91 
109 
18 


89 
71 
53 
88 
35 
87 
52 
69 
86 
103 
17 
101 
84 
67 
50 
83 
33 
82 
49 
65 
81 
97 
118 
16 
111 
95 
79 
63 
110 
47 
78 
109 
31 
108 
77 
46 
107 
61 
76 
91 
196 
15 


A 


B 


.0462 
.0463 
.0465 
.0467 
.0469 
.0471 
.0472 
.0476 
.0481 
.0482 
.0484 
.0485 
.0488 
.0490 
.0492 
.0494 
.0495 
.0500 
.0505 
.0506 
.0508 
.0510 
.05138 
0515 
.0517 
.0519 
.0521 
.0526 
.0531 
. 0532 
. 0533 
. 0536 
.0538 
.0541 
. 0543 
0545 
.0548 
.0549 
.0550 
.0556 
.0561 
. 0562 
. 0563 
.0566 
.0568 
.0571 
0575 
0577 


0580 


.0581 
. 0583 
.0588 


0594 


.0595 
.0597 
.0600 
. 0602 
. 0606 
.0610 
.0612 
.0615 
-0617 
.0619 
.0619 
. 0625 
.0631 
. 0632 
. 0633 
. 0635 
. 0636 
. 0638 
. 0641 
. 0642 
0645 
.0648 
. 0649 
. 0652 
.0654 
.0656 
. 0658 
.0659 
. 0660 
. 0667 


B 


A 


.9559 
.9558 
. 9556 
. 9554 
. 9552 
-9551 
. 9550 
.9545 
.9541 
. 9540 
. 9538 
. 9537 
.9535 
.9533 
. 9531 
.9529 
.9528 
.9524 
.9519 
.9518 
.9516 
.9515 
.9512 
.9510 
. 9508 
. 9506 
.9505 
. 9500 
. 9496 
.9495 
.9494 
.9492 
.9490 
. 9487 
.9485 
. 9483 
.9481 
.9479 
-9478 
.9474 
.9469 
-9468 
. 9467 
. 9464 
.9462 
.9459 
.9457 
9455 
.9452 
.9451 
.9450 
.9444 
.9439 
.9438 
.9437 
.9434 
.9432 
.9429 
. 9425 
.9423 
.9420 
.9419 
.9417 
.9417 
.9412 
.9407 
. 9406 
.9405 
. 9403 
.9402 
.9400 
. 9398 
. 9397 
. 9394 
.9391 
. 9390 
.9388 
. 9386 
- 9385 
. 9383 
.9381 
.9381 
9375 
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111 
95 
79 
63 

110 


78 
109 
31 
108 
77 
46 
107 


76 
91 
106 


119 


105 


115 


113 


112 
87 
62 
99 
37 


101 


110 


104 


103 
80 
57 
91 
34 


B 


A 


. 9369 
. 9368 
. 9367 
. 9365 
. 9364 
. 9362 
. 9359 
. 9358 
.9355 
.9352 
.9351 
. 9348 
. 9346 
.9344 
. 9342 
.9341 
. 9340 
. 9333 
. 9328 
. 9327 
.9326 
. 9324 
. 9322 
. 9320 
.9318 
. 9316 
.9315 
.9314 
.9310 
. 9307 
. 9306 
.9304 
. 9302 
. 9300 
. 9298 
. 9296 
. 9294 
. 9293 
. 9292 
. 9286 
.9279 
.9278 
.9277 
.9275 
. 9273 
.9271 
. 9268 
.9266 
. 9265 
. 9263 
. 9259 
.9255 
.9254 
. 9252 
. 9250 
.9247 


9245 


.9244 
. 9242 
.9241 
. 9239 
. 9238 
. 9237 
.9231 
. 9224 
. 9223 
. 9222 
. 9221 
.9219 
.9217 
.9216 
.9213 
.9211 
. 9208 
. 9206 
. 9205 
.9204 
. 9200 
.9196 
.9195 
.9194 
.9192 
.9189 


A 


86 
49 
110 
61 
73 


113 


101 
56 
67 
78 
89 

100 

111 
11 

120 

109 
98 
87 
76 
65 

119 
54 
97 
43 

118 


107 


B 


79 
45 
101 
56 
67 
78 
89 
100 
11 
109 
98 
87 
76 
65 
54 
97 
43 
75 
107 
32 
85 
53 
74 
95 
21 
94 
73 
52 
83 
$1 
103 
72 
41 
92 
51 
61 
71 
81 
91 
101 
10 
109 
99 
89 
79 
69 


102 


101 


91 


B 
A 


.9186 
.9184 
.9182 
.9180 
.9178 
.9176 
9175 
.9174 
. 9167 
.9160 
.9159 
.9158 
.9157 
.9155 
.91538 
.9151 
.9149 
.9146 
.9145 
.9148 
.9140 
.9138 
.9136 
.9135 
.9130 
. 9126 
.9125 
.9123 
.9120 
.9118 
.9115 
9114 
.9112 
.9109 
.9107 
.9104 
.9103 
.9101 
.9100 
.9099 
.9091 
. 9083 
. 90838 
. 9082 
.9080 
.9079 
. 9077 
.9076 
.9074 
.9072 
. 9070 
. 9068 
.9067 
. 9065 
. 9062 
. 9060 
.9059 
.9057 
.9054 
.9053 
.9052 
.9048 
. 9043 
. 9043 
.9041 
. 9038 
. 9036 
.9035 
. 9032 
. 9029 
.9028 
.9027 
.9024 
. 9022 
.9020 
.9018 
.9016 
.9014 
.9012 
.9011 
.9010 
. 9009 
. 9000 


The various manufacturers of ma- 
chine tools supply different sets of 
change gears, and the tables are there- 
fore made to cover combinations of 
gears having teeth from 120 down, and 
whose ratios are between 0.9000 and 
1.1111. 

The following three examples will 
illustrate the simplicity of the method: 


Ezample I. Required ratio = 3.159628 
30 
Let — = — 
90 


C 30 
Then R — = $.159628 XK —— =1.0582 
D 90 


d 99 
From the tables, — = — 
94 
90 99 
and the change gears are— X —or 
30 94 
45 99 
30 47 
giving a ratio of 3.159575, the error being 
1 in 60,000. 


Example II. Required ratio = 0.548891 


C 100 
Let —- = —- 
D 56 
Cc 100 
Then R— = 0.548891 X —— = 0.9802 
D 56 
B 
A 
99 
From the tables, —- = —- 
A 101 
56 99 
and the change gears are ——- XK —— 
1 101 
giving a ratio of 0.548911, the error being 
1 in 27,000. 


Example III. Required ratio = 0.054196 
C 100 


Lt— = — 
D 6 


Cc 100 
Then R — = 0.054196 XK —— = 0.9033 
D 


B 28 
From the tables, -— = — 
A 31 

6 28 


and the change gears are —- X — 
100 $1 


As no 6-tooth gear will be available, 
the ratio must be rearranged, as fol- 
lows: 


6 @ 6 4X7 38 
— X — = — xX — x-— 
100 31 100~~ 381 3 
4% 86 
100 93 


giving a ratio of 0.054194, the error being 1 
in 27,000. 
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ARTS for the 750,000-lb. press 
Pes by the E. W. Bliss Company 
are of arc-welded construction. 
The finished machine is 29 ft. high, over 
28 ft. long and more than 12 ft. wide. 

The press is guaranteed to form two 
automobile side rails of #2-in. stock 164 
ft. long at one stroke with the web flat 
within 0.005 in. and the flanges at right 
angles to the web. The parts of each 
unit are so placed that the major por- 
tion of the stresses are absorbed with- 
out unduly stressing the welds. To ob- 
tain maximum strength all welds sub- 
ject to heavy stress were made with 
coated rod. 

Heavy fillet welds made with coated 
rod require positioning of the part in 
order to obtain speed in welding. Be- 
cause of the size of these parts butt 
welds were used whenever possible so 
that welding could be done with the 
work in a horizontal position. For butt 
welds up to 1 in. there is little to choose 
between a burned and a machined 
“preparation” the additional cost of the 
machined preparation being offset by 
the speed obtained in welding because a 
larger wire can be used from the start. 

On welds larger than 1 in. surfaces 
prepared by machining are preferable 
because of the reduced area of the weld. 

The writer wishes to acknowledge the 
cooperation of F. J. Rode, chief engi- 
neer and works manager, E. W. Bliss 
Company, in supplying information re- 
garding the press. 


Upper right— With a weight of 
157,000 Ib., the bed of the press 
is the largest single unit. The side 
plates are 5 in. thick and the curved 
rib attached to the bottom of the 
plate is 9 x 12 in. in cross-section. 
One weld preparation was machined 
on this bar before bending and the 
other was burned on the curved 
portion of the side plate. This 
welding was done before assembly 
as was the attachment of the 
brackets and parts on the inner side 
of the bed plates 


Lower right—In order to avoid de- 
flection the bed was designed for a 
load of 2,500 tons although the 
working capacity of the press is 
1,800 tons plus a cushion load of 
300 tons. The working area of this 
member is 21 ft. long between 
housings, 5 ft. 8 in. from front to 
back. Depth of the bed is 10 ft. 
The bed was positioned as shown in 
the illustration for the fillet welds 
used in the spacing plates between 
the sides. This view gives an excel- 
lent idea of the box construction 
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Left—For welding the ends the bed is positioned as shown. 
The man at the top is welding the outside butt seam while 
another welder is finishing the inside weld at the lower 
end. The man who can be seen through the second man- 
hole is welding the bottom of the spacers to the bottom 
stiffening plate. The structure was strain relieved 


Below—Hanging from the crane is one of the uprights with 
the box-section flywheel bracket shown in the foreground 








a 


, See : 
: . at Sede OY nS 
€ = aot a/~= Senin ° red - —e 


” 


Here the crown of the press is shown in the process of assembly. Attaching the bosses and lettering was done on the individual 
side plates before fabrication. The bosses are of cast steel turned to a light press fit in the side plates; the plates were 
bored and machined for the weld. The heavy loads are taken in compression through the members and not through the welds 


NOVEMBER 7, 1934 769 








Lubrication for Anti-Friction Bearings 


UBRICANTS for industrial anti- 
| friction bearing applications in- 
clude the following types: lime 
soap, soda soap, aluminum. stearate, 
lead base, and mixed base greases, to- 
gether with oils of various degrees of re- 
finement ranging from the light-bodied 
non-viscous oils to the heavy cylinder 
stocks. These lubricants take care of 
practically all types of bearings. There 
are, however, a number of applications 
which are heavily loaded or where the 
speeds are such that a new kind of lu- 
bricant, such as the extreme pressure 
type which has come to the fore during 
the last few years, should be used. 
These “alloyed lubricants” serve a defi- 
nite type of service in the lubrication 
field just as alloy steels do in modern 
industry. 

Extreme pressure properties may be 
imparted to either oils or greases, and 
there are on the market today extreme 
pressure greases of practically all types 
and extreme pressure oils covering the 
range of viscosities used for lubricating 
various bearings in service. 

Different types of greases are used in 
applications where such lubricants are 
most suitable. Lime soap greases, which 
are usually the cheapest ones to com- 
pound, have the widest use. These 
products, as well as those compounded 
with aluminum stearate, are used in 
units where water conditions might be 
encountered. They do not, however, 
have as high melting points as soda soap 
greases, and their use is usually con- 
fined to the lower temperature operating 
conditions. 


Soap Deposits 


When subjected to high operating 
temperatures, and as a rule with higher 
operating speeds, a soda soap lubricant 
is usually preferable. Many greases 
have the disadvantage that, with the 
higher operating temperatures encoun- 
tered on higher speed units, there is a 
marked tendency for the lubricants to 
become thin. The centrifugal force 
created by the higher speed of the bear- 
ings has a tendency to throw out the 
oil from such lubricants. After cooling, 
a layer of heavy soap is found in the 





Abstracted from a paper presented before 
the National Association of Lubricating 
Grease, Manufacturers at Chicago, October 
17, 4. 
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bottom of the bearing housings, the oil 
often having drained out through the 
bearing closures. 

Soda soap greases as a rule will stand 
up better under high temperatures and 
high speed conditions than lime soap 
products, although it must be kept in 
mind that there is much in the art of 
compounding these lubricants to give 
them the desired properties in regard to 
stability in storage and in_ service. 
Aluminum stearate greases will usually 
return to their original consistency even 
if they are heated considerably above 
their melting point. This property can- 
not as a rule be imparted to lime or soda 
soap greases. 


Aeroplane Rocker Arm Greases 


Apparently for this reason aluminum 
stearate greases are used extensively for 
aeroplane rocker arm units. It has been 
the experience of the Timken Company 
that such greases are superior to soda 
soap products for this service. The 
usual specification calls for a grease com- 
pounded from a well refined cylinder oil 
of 150 seconds to 200 seconds viscosity 
at 210 F. and aluminum stearate. 
Cylinder stocks of 600 to 800 seconds 
viscosity at 210 F. plus aluminum stear- 
ate should be given more consideration 
for use in grease lubricated rocker arms. 

In order to obtain better conditions 
for rocker arm bearings, a circulating 
oil system would undoubtedly prove 
highly beneficial. By circulating cooled 
crank case oil very much lower bearing 
temperatures would result, and with 
lower temperatures less oxidation and 
breaking down of the oil would occur. 
It is realized that the aeroplane builder 
will hesitate to increase the weight of 
his engines. However, since he is today 
building engines of greater horsepower, 
thus creating more heat, it is possible 
that he will be required to dissipate 
some of the additional heat by circu- 
lating cooled oil. 

Most greases of tomorrow will un- 
doubtedly be of the extreme pressure 
type. Many steel mill applications 
which are now on anti-friction bearings 


will operate successfully with the aver- 
age greases that do not contain extreme 
pressure properties. However, there are 
a number of units on which the extreme 
pressure greases are necessary, due to 
the higher speeds and increased loads 
which are encountered today. 

In some of the applications where past 
experience indicates that extreme pres- 
sure greases are not necessary, they have 
been used without any harmful effects. 
Therefore, in order to be on the safe 
side the Timken Company has made it 
a practice to recommend extreme pres- 
sure greases entirely for this service. No 
one knows when some operating condi- 
tion is going to cause overloading, and 
possibly the ruin of a bearing; hence, 
the company feels it is good practice to 
recommend this additional protection 
for their bearings, and believes that this 
applies with equal force to all types of 
bearings. 

The grease which is used on roll necks 
of steel mill applications should usually 
be water repellent. Good success has 
been reported with lime-lead soap-sulfur 
products, as well as with lime soap sul- 
furized base and lime _ soap-sulfur- 
chloride base. 

Many greases used for roll neck plain 
bearings are compounded from heavy 
black oils, soaps, and various percent- 
ages of inorganic fillers, such as graphite, 
lime, tale, mica and zine oxide. The in-? 
organic fillers serve to polish the bear-, 
ings, giving in a short time well run-in’ 
bearing surfaces. However, the disad- 
vantage of these products is that they 
continue to wear away the bearings, 
with the result that replacements are 
usually quite high. There are numerous 
instances where better bearing life was 
obtained when extreme pressure greases 
free from fillers were used. 


Steel Mill Greases 


The Timken Company has specified 
that steel mill greases for use with 
their bearings should carry a minimum 
load of 33 Ibs. on the Timken lubricant 
tester, and be of proper consistency for 
local operating conditions. Three con- 
sistencies are usually required. Based 
on practical experience, the company 
feels that a lubricant carrying a 3$3-lb. 
load will give no trouble in the field. 

Often gears and anti-friction bearings 
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are lubricated with the same lubricant. 
In this case, the mineral oil which is 
satisfactory for the gears is usually en- 
tirely satisfactory for the anti-friction 
bearings. In quite a few cases, however, 
in order to take care of the gear units, 
it has been found necessary for good 
operation to use an extreme pressure 
lubricant of approximately 90 to 150 
seconds viscosity at 210 F. These lu- 
bricants should carry a minimum load 
of 33 lbs. on the Timken lubricant 
tester. The types of extreme pressure 
lubricants with which the Timken Com- 
pany has had success on these units 
are those having a lead soap sulfur 
base, a chlorinated sulfur base, and the 
straight chlorinated base products. 

For table rolls, etc., encountered in 
mills and factories, the type of lubricant 
is largely dependent on the design of 
the closures. If the closures are tight, 
fluid oils are entirely satisfactory. As 
the frictional loads are lower with oil 
lubrication when this type of lubricant 
can be used the company prefers to 
recommend it. 

A number of applications, however, 
are so designed as to make grease lu- 
bricants preferable. In such cases, 
under normal operating conditions, the 
usual lime soap grease is satisfactory. 
In cases where operating temperatures 
are somewhat high, a change to a soda 
soap grease which will take care of the 
additional temperatures encountered is 
advisable. 


High Speed Applications 


For high speed applications, such as 
electric motors and high speed spindles, 
designed for grease lubrication, best suc- 
cess has been had with soda soap prod- 
ucts. This type of grease does not sepa- 
rate at the usual operating speeds and 
temperatures as do the lime soap 
greases, resulting in better lubrication 
and much longer bearing life. 

The type of soda soap grease which 
has given best service with Timken 
bearings has been the short fiber, 
smooth texture product. These greases 
do not have the same tendency to 
channel as do the somewhat stringy 
fibrous products, and their lubricating 
action seems to be similar to that of 
the lime soap greases. The channeling 
and poor lubricating ability of the 
stringy, fibrous greases seem to be more 
pronounced under low temperature 
operating conditions. The smooth tex- 
tured soda soap greases which have given 
best results for average service have 
been those compounded with refined oils 
of from 200 to 600 seconds viscosity at 
100 F. 

Some of these soda products have a 
tendency to become quite stringy on be- 
ing worked, while others become more 
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smooth. In our experience those with a 
tendency to become smoother give best 
results in service. We cannot, at this 
time, enlighten you as to the cause of 
this phenomenon. Perhaps some manu- 
facturer has the answer and will be will- 
ing to tell how to overcome it. Re- 
cently, two grades of a grease made by 
a certain company were tested in the 
Timken laboratory. One had a ten- 
dency to string out on working while the 
other became more smooth. Possibly a 
slight variation in the acidity or alka- 
linity may be the answer. 


E-P Running-In Oils 


Industrial machinery frequently in- 
cludes high speed units in which oil lu- 
brication is desirable. Usually these 
units are comparatively lightly loaded. 
However, high speeds often bring about 
conditions where overheating is encoun- 
tered, at least until after the bearings are 
well run in. In such units well refined 
mineral oils are usually satisfactory. A 
number of cases, however, have been en- 
countered where on new installations of 
bearings there was apparently an over- 
loaded condition. In such cases Timken 
practice has been to go to the use of an 
extreme pressure oil for a running-in lu- 
bricant, merely adding the extreme pres- 
sure base oil to the mineral oil. Usually 
the one charge of extreme pressure oil 
is sufficient to last the machine for the 
run-in period, after which straight min- 
eral oils are entirely satisfactory. 

Sight feed, constant level and wick 
feed oilers are ordinarily used on indus- 
trial equipment, the latter two usually 
being the most economical. In order to 
have a product that is economical for 
use with sight feed oilers, oils com- 
pounded with around 4 to 1% per cent 
of soaps are used. Such compounded 
oils adhere better to bearing surfaces 
and also feed more slowly. 

There are a number of applications 
where circulating oil systems are desired, 
such as on gear drives, and the bearings 
connected with them in mills or other 
industrial units. The following advan- 
tages may be attributed to circulating 
oil systems: 

1. Ample lubrication. 

2. The circulation of the oil through 
the bearings has a cleansing action, 
washing out any foreign matter. 

8. There is no churning of the lubri- 
cant, hence, with the minimum amount 
of lubricant present, lower operating 
temperatures are generally secured. 

4. With a circulating system it is pos- 
sible to provide for settling and filtering 
the lubricant. In case the lubricant has 
a tendency to become warm, it is pos- 
sible to cool it separately, thus keeping 
the system supplied at all times with 
clean, cool lubricant. 





5. The cvoler operating conditions will 
reduce the oxidation or breaking down 
of the lubricant and thus increase its 
life. 

For example, a circulating oil system 
is desirable for lubricating the dryer 
rolls of paper mills. Since the dryers 
are heated with steam under pressure, 
the bearings will always be quite warm, 
and as it is almost impossible to keep 
paper dust and condensed steam from 
getting into the bearing housings, the 
advantages of a circulating system are 
apparent. Due to the high temperatures 
encountered, a well refined cylinder oil, 
similar to SAE 70 motor oil, has proven 
quite satisfactory. 

There are, of course, instances where it 
is not feasible to install a circulating oil 
system. In such cases a fixed level oil 
bath should be maintained and provi- 
sion made for changing the lubricant at 
frequent intervals. 

The Jordan engines in paper mills 
may advantageously be placed on the 
same system with the dryer rolls. Gear 
reduction units, and their bearings, for 
the drives of paper mills are usually lu- 
bricated by well refined cylinder oils, 
both bearings and gears being supplied 
with the same lubricant. In cases where 
these applications are heavily loaded the 
use of extreme pressure lubricants such 
as SAE 90 E.P. and SAE 110 E.P., has 
proved satisfactory. 


Railway Bearings 


During the last several years the use 
of industrial bearings on railroad rolling 
stock has come to the fore, and it seems 
evident that their use will steadily in- 
crease in this type of equipment in the 
future. For that reason grease manu- 
facturers should know which types of lu- 
bricant have proven most satisfactory 
for this type of bearing. 

The Timken Company has experi- 
mented with greases of various types, 
and with oils of various viscosities. To 
date, however, the best all around serv- 
ice has been obtained by the use of 
fairly well refined cylinder stock oils of 
approximately 125 seconds viscosity at 
210 F. This type of oil has the advan- 
tage of having more body or film strength 
than the usual car oils which are in gen- 
eral use on railroad rolling stock. It 
also has sufficient body at operating 
temperatures to avoid difficulty with 
leakage or loss from the present bearing 
housings, and partly for this reason 
operating costs are likely to show up 
better with this type oil. 

The Timken Roller Bearing Company 
is, however, inclined to feel that in order 
to meet extreme weather conditions bet- 
ter the next move will be toward a lower 
viscosity oil, and one containing ex- 
treme pressure properties. 
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By the use of such an oil, lower fric- 
tional results will naturally be obtained. 


Testing Apparatus 


In order to measure in the laboratory 
the film strengths of various types of lu- 
bricant which might be encountered, 
the Timken Roller Bearing Company 
developed the Timken lubricant and 
wear testing machine, which has been 
quite helpful in obtaining data to help 
solve problems with which the company 
has been confronted. Straight mineral 
oils increase in film strength with in- 
crease in viscosity, and this machine 
demonstrates that fact. When dealing 
with extreme pressure lubricants, how- 
ever, viscosity of the oil is of secondary 
consideration. 

The type of element used to increase 
film strengths shows up prominently as 
illustrated by Fig. 1. 

It will be noted that the curve shows 
that with an increase in sulphur con- 
tent of the oil the film strength in- 
creases to a certain point. Apparently 
the maximum benefit is obtained with 
approximately 3 per cent sulphur. These 
lubricants were made by increasing the 
concentration of a certain sulphurized 
base oil. As the sulphur content of this 
oil was increased, the abrasive or wear 
producing properties were also in- 
creased. In contrast to this, when using 
a chlorinated type product it will be 
seen that with the high concentration of 
the chlorinated base oil a high film 
strength was developed, with lower wear 
or abrasive properties. By decreasing 
the percentage of base in this type of 
lubricant a decrease in the film strength 
and an increase in the abrasive proper- 
ties was obtained. 

Table I illustrates clearly the results 
obtained by the use of the two elements 
ordinarily used to impart extreme pres- 
sure properties to lubricants. 
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Fig. 1—At the left is charted the relation of wear and pressure for sulphurized and 
chlorinated oils, and at the right is shown the relation of rubbing speed to pressure 
before scuffing starts for an extreme-pressure oil and a straight cylinder oil 





TABLE I 
Wear 6 hrs. 
Speci- with 33-lb. 
Lubricant men OK Load lever load 





Chlorinated oils.. #1 100 lbs. plus 0.0035 grams 
7. 0.0030 ‘a 


100 ** 0.0045 


2 
3 
4 = * 0.0020 
5 is 0.0050 
Sulphurized fatty 

SRS #1 43“ 0.0070 “ 
2 — 0.0150 “ 
3 _—e 0.0050 “ 
4 — 0.0055 “ 
5 Sow 0.0080 “ 
6 ie 0.0075 “ 





Lead, sulphur and chlorine have been 
the substances largely used thus far in 
compounding extreme pressure lubri- 
cants. Due to the difference in prop- 
erties of these substances, it is likely 
that lubricants containing various com- 
binations of these substances will prove 
best for different services. The Timken 
Company is inclined to feel that more 
attention should be directed toward the 
use of definite chemical compounds, 
such as hexachlorethane, chlorinated re- 
tene, etc., instead of trying to sulphur- 
ize and chlorinate complex fats whose 
resultant product is variable and un- 
known. 


A Problem in Dimensions 
Discussion 
L. KASPER 


Referring to the suggestion of Paul 
C. Bruhl in an article under the title 
given above (AM—Vol. 78, page 681) 
regarding my article under the same title 
(page 516), permit me to say that Mr. 
Bruhl has overlooked the fact that it is 
impossible to determine just where to 
start the angular cut for the bore until 
the angular groove has been cut; other- 
wise there would be no problem. 

Referring to the illustration in my 
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article assuming bore A and counter- 
bore C to have been machined to cor- 
rect dimensions, there is nothing to in- 
dicate the correct position for starting 
the angular cut, which is to be tangent 
to the radius formed on the lower edge 
of dimension E, as this cut could be 
started at a number of different points 
without changing the dimension A. But 
incorrect positioning of this cut would 
fail to meet the requirements of tan- 
gency to the radius at the larger end of 
the bore. Therefore the method sug- 
gested by Mr. Bruhl would not serve the 


purpose. 


Shaft Burnishing for W ear 
Resistance—Discussion 


FRANK C. HUDSON 


John E. Hyler (AM—Vol. 78, page 
538) points to railway axles as an ex- 
cellent example of the value of burnish- 
ing as a means of increasing the wear 
life. This is a disputed point with those 
who have abandoned burnishing for 
grinding. Both in England and in this 
country users of ground axle bearings 
report increased mileage up to 25 per 
cent. 

One of the objections to burnishing is 
tentatively admitted by Mr. Hyler when 
he speaks of the need of a standard bur- 
nishing lathe. I have never seen one 
in use in any railroad shop. The usual 
method of using a single roller is hard 
on the axle lathe, and I am confident 
that no roller can give as round an axle 
as grinding. The surface given by grind- 
ing will, I believe, outwear any rolled 
surface, regardless of the hardness that 
may or may not be added by rolling. 
The modern axle of alloy steel is quite 
different from the old ones of low car- 
bon steel. 
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COULD YOU STAND PROSPERITY? 


T FIRST glance the question “Could 
you stand prosperity?” sounds like 
the ultimate in absurdity, but just take a 
second look at it and then look at your in- 
ventory, your equipment, and your per- 
sonnel. Most of us feel devoutly that we 
could stand a whole lot of prosperity, and 
right now. Figuratively speaking we could, 
but as a practical matter prosperity that 
came too fast might be as devastating as the 
drops of the depression. 


In the first place is there any sense in 
the question? Is there a chance for an im- 
mediate appreciable improvement in busi- 
ness in the metal-working field? 


Some people don’t think so, but 
against them we can set up the electrical 
manufacturing industry whose recent con- 
vention was charged with optimism. And 
the manufacturers of business machines, 
who have been running extra shifts for 
months. International Business Machines 
reports earnings of more than seven dollars 
a share in the first nine months of 1935. As 
a whole the automobile builders have done 
well this year, and most of them are plan- 
ning for larger output next year. 


These examples are enough to prove 
that the conviction expressed by a leading 
machine tool builder that at least a mild 
boom is imminent is not so foolish as it 
sounds. His other conviction—that the 
machinery industry, and particularly the 
machine tool branch of that industry is not 
in shape to meet sharply increased de- 
mand—is borne out by every bit of evi- 
dence we can find. 
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Inventories, generally, are low—some 
of them non-existent. A dealer told us last 
week that he didn’t dare take a customer to 
the shop of one of his manufacturers be- 
cause there was nothing to show. Some 
lucky orders had cleaned out this manufac- 
turer’s stock and he had made no effort to 
replace. 


Equipment cannot be adequate, if we 
may judge from the practically negligible 
amount of replacement that has taken place 
in five years. The last American Machinist 
survey placed obsolescence at forty-eight 
per cent. The next survey may well show 
it at sixty. 


Personnel is a real problem in any 
plant that demands skill. Even last March, 
when activity was only moderately in- 
creased, found employment managers scour- 
ing the surrounding towns for toolmakers 
and machinists to operate certain types of 
machines. Limits of accuracy are far closer 
now than they were even five years ago, and 
the man who has lost his “touch” cannot 
regain it at once after a long lay off—per- 
haps never. Yet the company that has 
recognized this danger and has prepared 
for it is the rare exception. Such a one is 
the Norton Company whose special appren- 
tice plan was described in the last number. 


OBODY can guarantee that business is 
N going to get better at once, but there 
is enough reason to believe that it will to 
make it vitally necessary to be prepared. 
You may want prosperity very much indeed 
but you should be prepared for it when it 


comes. Begin to get ready now. 
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Inflation 


DMINISTRATION spokesmen maintain that its 

record is a guarantee against inflation of the 
currency. Assuming that the hope and intention of 
the President is to avoid the kind of inflation that 
wrecked several European currencies—and almost 
anyone will give him the benefit of the doubt on that 
—his record is not exactly what one usually regards 
as a guarantee. His deficit this year will probably 
reach $2,000,000,000, and the national debt is at a 
record high. The vital objective in the fight against 
inflation is a balanced federal budget. It is attainable 
if the Administration will stop pointing to its record 
and the opposition will stop crying wolf, and both 
together will try to secure the sort of control of 
expenditure that brings a budget into balance. 


A Hopeful Sign 


HE WORLD moves on. A railroad shop has in- 

stalled a completely mechanized brass foundry 
which includes sand conditioning and handling, rock- 
ing electric furnaces with monorail systems for charg- 
ing and pouring, permanent molding machines and all 
the rest. This installation is especially interesting be- 
cause the foundry very often lags behind the rest 
of the plant. 

Whoever the sales engineer responsible for this 
installation was, he deserves a medal. Nor should we 
forget the plant executives who saw the advantages 
and extracted the appropriation from the man with the 
check book. Fully mechanized machine departments 
for railways would probably seldom be warranted. 
But there is hardly a railroad shop which does not 
need better machine equipment. Builders of machines 
that will save money in railway shops should find this 
foundry installation encouraging. 











-CHIPS. 


Washington—President Roosevelt makes reassuring 
speech to bankers’ convention and gets pledge of 
cooperation from their officers Eastman pro- 
poses that railroads pool freight cars to save $75,000,- 
000 annually spent in hauling empties . . . Eckener 
and Litchfield testify to soundness of transatlantic 
dirigible service, interest Roosevelt in _ possibilities 
PWA asks for $12,000,000,000 for five-year 
public works plan, $7,000,000,000 for federal construc- 
tion, balance to be matched dollar for dollar by state 
and municipal authorities Roosevelt postpones 
federal pay cut restoration until July 1, 1935 
Appoints Richberg director of new Emergency Council 
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including Cabinet officers and heads of major per- 
manent and relief agencies Navy Department 
will ask Congress for 42 ships regardless of outcome 
of London conference. 


Foreign—England joins U. S. in protest against 
Manchukuoan oil monopoly . . . France prepares to 
follow Italy’s lead and build 30,000-ton battle cruisers 
to offset 35,000-ton battleships . . . Japan’s pressure 
for naval equality, believed to have German support, 
unites British and U. S. representatives in resistance 

. Soviets execute eight accused of grain stealing 

. British mission wins $40,000,000 in orders from 
Manchukuo . . . Likelihood of British arms inquiry 
remote for fear of muckraking disclosures . . . French 
army commanders prepare plans for action if Germany 
tries Saar “putsch.” 


Finance—Bankers urge balanced budget “at earliest 
possible date” . American Legion votes 987-183 
for immediate bonus payment International 
Business Machines earns $7.18 per share in first nine 
months . . . Plans completed to give small depositors 
in Detroit’s First National Bank $60,000,000 as large 
depositors agree to stand aside . . . Stock Exchange 
Commission advisory committee recommends changes 
to simplify regulations Dull business on the 
Stock Exchange forces many mergers and dissolutions 
of brokerage firms . . . Investment bankers appoint 
liaison committee to work with Washington for 
recovery . . . Controller of the Currency authorizes 
banks to exceed old legal limits in extending credit 

. Deposits in Federal Reserve member banks up 
$4,000,000,000 since bank holiday. 


Industry—Westinghouse reports booking of million- 
dollar transformer order, largest in five years 
Whiteside warns industry to offer suggestions for code 
changes before Congress meets, says government is 
withdrawing where possible . . . District of Columbia 
supreme court holds railway pension law unconstitu- 
tional . . . Silk dyers strike and textile labor leaders 
threaten further trouble . Automobile Code re- 
newed . . . Mesta Machine gets order for cold rolling 
mill, 250,000 tons annual capacity, from Youngstown 
Sheet & Tube . . . A. & P. shuts down several hun- 
dred stores in Cleveland to avoid violence as unions 
demand closed shop . . . U.S. District Court judge 
in Alabama holds NIRA and lumber code unconstitu- 
tional, decision may be appealed to Supreme Court 
in 30 days . Hupp closes Cleveland body plant 
and will buy bodies from Hayes Body at saving of 
&60 plus freight. 


Indicators—Steel production improves a point or so 

Electric power output up over last week and 
1933 week . . . Carloadings up . . . Business Week’s 
index unchanged at 57.6. 
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Falk Corporation Is Host 


To Gear Manufacturers 


At the 17th semi-annual meeting of 
the American Gear Manufacturers Asso- 
ciation, held at the New Pfister Hotel, 
in Milwaukee, October 22-23, the mem- 
bers in attendance spent an afternoon 
inspecting the plant of the Falk Corpora- 
tion. The visitors were particularly im- 
pressed with this concern’s equipment 
for the making of large gear drives for 
marine and steel mill service. Carl S. 
Falk was present at the opening session 
and introduced Whitney H. Eastman, 
president of the Milwaukee Association 
of Commerce, who stated his belief that 
business recovery is moving forward. 

H. H. Kerr, president, Boston Gear 
Works, chairman of the Association code 
authority urged support of the Durable 
Goods Industries Committee. L. R. 
Botsai, sales manager of the R. D. Nut- 
tall division, Westinghouse Electric & 
Manufacturing Co., was appointed as 
Association delegate to the council of 
the Durable Goods Industries Committee 
with John H. Flagg, of the Watson Flagg 
Machine Co., as alternate. 

Among the papers presented before the 
meeting were “Helical Gears in Retro- 
spect and in Prospect,” by P. C. Day of 
the Falk Corporation; “The Advantages 
of Sykes Herringbone Gears,” by W. E. 
Sykes, Farrell-Birmingham Co.; “The 
Fallacy of Price Cutting as a Basis of 
Getting Sales,” by Paul Christensen, 
Cincinnati Gear Co.; “Good Steel Foun- 
dry Practice in Gear Manufacture,” by 


Arthur Simonson, vice-president of the 
Falk Corporation; and “Welded Steel 


Construction,” by Thomas Holloway, 
engineer, United Engineering & Foun- 
dry Co. 


In a discussion of British standards, 
helical and spur gear practice was pre- 
sented by Professor F. A. Mickle, Uni- 
versity of Michigan. An excellent dis- 
cussion entitled, “Whither Bound?” was 
given by E. S. Sawtelle, manager, Tool 
Steel Gear & Pinion Co., in which he 
analyzed the various remedies that have 
been tried to effect economic recovery. 

Eighteen companies were elected to 
membership at this meeting. About 100 
members and visitors attended the ses- 
sions which were presided over by Presi- 
dent John Christensen, of the Cincinnati 
Gear Works. Among the committee re- 
ports of note was that by M. T. Schumb, 
Boston Gear Works, who told of plans 


for gathering material for the A.G.M.A. 
Gear Book and publishing it in handbook 
form. Douglas B. Hamilton, Fellows 
Gear Shaper Co., presented the report of 
the nomenclature committee indicating 
that revision was nearing completion. 


Donald Richberg to Address 


New England Conference 


Donald R. Richberg, recently ap- 
pointed to a key position in the merging 
of the administration’s advisory bodies, 
is to address the tenth New England 
Conference to be held at the Statler 
Hotel, Boston, November 22-23. An op- 
portunity will be afforded at that time 
for New England business men to set 
forth their positions in relation to the 
New Deal before important representa- 
tives of the federal government. Ac- 
cording to an announcement made by 
Dudley Harmon, executive vice-presi- 
dent of the Council, the six New England 
Governors will address the opening ses- 
sion of the Conference. 


Metal-W orking Code Hearings Scheduled 





Deputy 





Date Place Administrator (ssociation 

Nov. 7 Commerce Bldg. B.S. King Institute of Boiler and Radiator 
Manufacturers 

Nov. 13 Carlton Hotel N. W. Foster National Printing Equipment Asso- 
ciation 

Nov. 14 Washington Hotel N. W. Foster Road Machinery Manufacturers Asso- 


Nov. 21 Commerce Bldg B.S. King 


ciation 
National Electrical Manufacturers 
(Refrigerating Machinery Division) 








Cincinnati Old Timers Are Honored—At a special dinner at the Hotel Alms on October 25, employees of 
the Cincinnati Milling Machine Co. with over 25 years of service were given a special celebration. Fred- 
erick V. Geier, president of the company, thanked the group for the lessons they have taught the 
younger men of the organization and for their cooperation in carrying on the 50th anniversary cele- 
bration just concluded. The group pictured above includes executives, department heads, the emp- 


loyees service committee, foremen and the “Old Timers.” 


for more than 50 years, was presented with a gold watch by Mr. Geier. 


First Row: N. Ashby, R. Schmidt, F. Reising, J. Veit, A. Fath, W. Meyer, E. Sands, E. Eck, H. Rose, H. Meyer, 
C. Rettig, L. Holmeyer, H. Gersman, B. Cunningham, J. Mann 
Seconp Row: J. Bergin, J. Zumwalde, W. Enix, W. Peaslee, E. Klute, S. Einstein, L. Winstel, G. Niemeier, W 
J 


Geier, J. Habig, H. Aschemoor, W. Herrle, W. Egbert, W. Salathe, A. Fox, 


Eberhardt, W. Tangeman, M. Eberhardt, O. Rasch, H. Williams, G. Schiele, 


Edward Sand, who has served the company 


T. Lindeman, J. Vivier, M 


F. V. Geier, P. O. Gelert 


THIRD Row: Dr. O. P. Geier, E. Pandorf, H. Hendricks, C. Gatch, C. Reitch, E. Henderson, G. Kuehter, T. Umbach 
H. Krueger, C. Hohe, F. Lammers 
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Motor Companies Speed Plans 
For 1935 Models 


Detroit—Factory sales of cars and 
trucks for the first nine months of this 
vear totalled 2,493,277 as compared with 
1,985,981 for the entire year of 1933 
and 1,431,494 for 1932. September fac- 
tory sales were 174,451, a decrease of 
over 28 per cent from August. A de- 
crease of 5.5 per cent in the value of 
retail sales of new passenger cars from 
August to September is reported by the 
Department of Commerce; retail financ- 
ing decreased 17 per cent for the same 
September sales will be close to 


period. 
with October estimated 


190,000 units 
at 160,000. 

While retail sales are registering an 
orderly decline, production has been cur- 
tailed to a greater extent resulting in a 
reduction of stocks; one volume com- 
pany reports a decrease of 30,000 in a 
two-month period. November will reg- 
ister a still further decline in produc- 
tion of 1984 models and at the same 
time will witness the announcement of 
some 1935 models. 

Tool and die shops are reported busy 
with a shortage of workers in some pre- 
cision operations. Labor troubles are 
non-existent at present and not antici- 


pated which will make possible the in- 
troduction of new models in accordance 
with carefully devised merchandising 
plans without the interruptions experi- 
enced last year. Dissatisfaction of the 
tool and die makers with the handling 
of the strike last fall and the extensive 
program of cooperation with tool and die 
makers conducted by shop owners dur- 
ing the past year accounts for the dif- 
ference. 

From present indications most manu- 
facturers will make corrections in body 
lines which in some cases are expected 
to be extensive and with the LaSalle 
type of streamlining in especial favor. 
It is reported that, while the Chrysler 
Airflow will be continued without sub- 
stantial change, conventional models will 
be added to the De Soto line to accom- 
modate those customers who failed to 
accept the new lines of the present 
model. It is to be noted that the air- 
flow lines ran counter to the increase 
in sales volume this year over last. 

A survey conducted by one company 
of 35,000 sales handled through finance 
companies indicates that the average in- 


come of these car buyers was a little 


Exports of Machinery During September, 1934 








Electrical machinery................- 
Power generati 
Const1 uction an 
Mining, well and pumping machinery. . 
Power-driven, metal-working machinery , 
Other metal-working machinery. 


conveying machinery 


, 0 ERA SO ee 


machinery (except automotive and electric).. 


September 1934 August 1934 September 1933 
$5,367,573 $5,971,444 $3,871,465 


480,696 591,258 15 

haauee 471,093 500,490 174,033 
Genes 2,895,191 2,278,572 1,218,137 
1,204,527 1,546,157 625,118 
eo 142,634 147,806 83,234 
611,803 615,788 421,904 








Exports of Metal-Working Machinery During September, 1934 








a a ce yuna weet ee Ue eeesaeweerened 
I ds. 6 oh anda bdaminidwe + dan bewee aces oneh 


Other lathes. . 


Vertical boring mills and chucking coke cewek 
Thread-cutting and automatic screw machines.............. 
Knee and columr type milling machines. ............. 


BE OEE EE ET 
Gear-cutting machines 
Vertical dri 


Other drilli 
Planets and 


Extern 


Other metal-grinding machines..................... 


Sheet and plate metal-working machines.................+.. 
Forging machinery... .........seseeeeeeeseeeeerees 
EEE eee Pee 


Rolli 


Foundry and molding equipment............. 


Other power-driven metal-working machinery and parts. .... . 


ie cth ck eaemnaaen sa heN bh <e 
Radial drilling machines................ceceeseveees 
ecu ok Ts cecudeekwees teeeee 
ee ct ia opie + whee 
Surface grinding machines.................6..00005- 
cylindrical grinding machines............... 
Internal grinding machines................. j6ge nnn : 
Tool grinding, cutter grinding, and universal grinding machines 


September 1934 August 1934 September 1933 
$ $19,794 $19,858 


Other Metal-W orking Machinery 


Pneumatic portable tc ols 


Other portable and hand or foot operated metal-working ma- 


chines and parts 


Chucks for machine tools. . Pe Say a eR eer ae 4 
en pipe and thread cutters, stocks, dies, taps, 


and other machine-cperated tools. 


Other metal-working machine tools. . . 


iene 38,215 19, 8 
Thane 58,191 32,121 14,563 
a 63,827 97,063 9,685 
weeues 38,654 48,638 3,524 
70,045 117,639 32,066 
wer 71,556 52,962 15,933 
4,905 73,934 18,857 
eae 52,334 90,382 67,059 
pata 17,318 4,597 10,553 
evaune 2,640 7,355 3,068 
er 55,162 46,641 36,435 
debates 9,581 12,798 1,100 
er 31,520 34,030 10,611 
ineewe 31,435 76,004 9,295 
ceheus 32,093 60,956 2 ,170 
37,266 41,115 20,012 
35,729 26,414 21,345 
101,156 237,577 48,475 
eeiwe® 130,391 101,562 59,350 
an 65,769 95,119 35,090 
aeas 28,815 84,515 44,644 
177,895 184,881 122,425 
ones 37,101 34,642 20,321 
sadves 42,505 45,881 26,017 
nee 11,209 8,608 4,581 
nWeeen 32,617 40,209 17,218 
19.202 18,466 15,097 














over $200 per month. With food, cloth- 
ing and rent subtracted, a monthly fig- 
ure of $75.00 was left to cover other 
expenditures, including the purchase of 
a car. A factual basis is thus indicated 
for the popularity of the small car and 
accounts for the eagerness of manufac- 
turers to reach this income group. 

Ford’s announcement of his 1935 
“million or better” car schedule reflects 
the optimistic tone in the industry for 
the coming year. It is reported that 
Ford will spend $2,000,000 on new 
equipment, increase the River Rouge 
plant capacity 50 per cent and eliminate 
the early morning work-shift. 

Following considerable redesigning, the 
small Continental car is to become a 
Graham light six with most motor parts 
machined by Continental and assembled 
by Graham and the body following the 
Graham lines; transmission and differ- 
ential are by Spicer. A 110-in. wheel- 
base is indicated. With slight changes, 
the same engine is expected to be used 
for the production of a light truck by a 
different manufacturer. 

Last week Chevrolet added a four- 
door sedan to the standard series to sell 
for $540, which is similar to the master 
series except for knee-action. A wider 
price range is announced for the 1935 
series Hupmobile cars which implies that 
this company is also to reach down into 
the low priced field now dominated by 
the big three. 

Factory volume is not the only factor 
in this movement, however. The main- 
tenance of profitable dealer outlets is 
an ever pressing problem as witnessed 
by the proposal to sell Willys cars 
through present Hupp dealers. There 
is at present no final news as to whether 
this deal will go through. Develop- 
ment of neighborhood sales-service sta- 
tions where dealers sell gas and make 
minor repairs, a practice prohibited in 
the good old days, attempts to hold deal- 
ers in line and make their connections 
more profitable. A prospect list is also 
more readily developed by such a tie- 
up. The sale and servicing of Reo 
trucks by Mack-International Truck 
Co. announced last week is indicative 
of the movement among independents 
for strengthening of positions in the field. 
Rumor has it that there is a movement 
toward group purchases of material, but 
the practical difficulties in such a plan 
are likely to keep it in the rumor stage. 

The Lubricants Division of the So- 
ciety of Automotive Engineers an- 
nounces that greater ease in starting 
this winter will result from use of 10 W 
and 20 W crankcase oils. These oils 
are classified on the characteristics of 
oils at zero instead of 180 deg. as was 
the case with the older designations. 

Packard announces that by the end 
of the year $3,500,000 will be spent on 
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tooling for both cars; $1,200,000 for en- 
gineering, $1,000,000 for equipment and 
$500,000 for plant rearrangement. W. 
M. Parker, formerly regional manager 
for Chevrolet, becomes sales manager 
for the new smaller Packard and G. T. 
Christopher, vice-president in charge of 
manufacturing. 


D. N. Benedict Heads 
Refrigerating Association 


At the twenty-first annual meeting 
of the Refrigerating Machinery Asso- 
ciation, held at the Stevens Hotel, in 
Chicago, October 22 and 238, D. Norris 
Benedict, vice-president and _ general 
manager of the Frick Company, was 
elected president to succeed W. S. 
Shipley, head of the York Ice Ma- 
chinery Corporation. J. M. Fernald, 
general manager, Baker Ice Machine 
Co., was elected vice-president of the 
Association. 

In addition to these officers, the new 
executive committee is composed of the 
following: A. H. Baer, vice-president, 
Carbondale Machine Corporation, G. A. 
Heuser, secretary-treasurer, Henry Vogt 
Machine Co., J. I. Lyle, president, Car- 
rier Corporation, Emil Vilter, president, 
the Vilter Manufacturing Co. 

It was unanimously decided to hold 
the spring meeting of the association at 
Hot Springs, Va., May 23-25, 1935. 


Ralph Flanders to Speak 
Before Tool Engineers 


At a meeting of the American Society 
of Tool Engineers to be held at the Fort 
Shelby Hotel, Detroit, Ralph E. Flan- 
ders, president of the Jones & Lamson 
Machine Co., will be the chief speaker. 
His subject will be “The Machine Tool 
Industry and Its Relationship to the 
Automotive Industry.” 


H. P. Charlesworth Made 
Council Chairman 


At a meeting of the board of the Engi- 
neering Foundation the following were 
elected to fill the unexpired portion of 
terms ending on February 21, 1935: 

Chairman—Harry P. Charlesworth, 
AILE.E., Assistant Chief Engineer, 
American Telephone and Telegraph Co. 

First Vice-Chairman—D. Robert Yar- 
nall, American Society of Mechanical 
Engineers; member of firm, Yarnall- 
Waring Co. 

Second Vice-Chairman—Edwards R. 
Fish, member-at-large; A.S.M.E.; Hart- 
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ford Steam Boiler Inspection and Insur- 
ance Company, chief engineer, boiler 
division. 

Representative on National Research 
Council—Harry P. Charlesworth. 


Printing Equipment Makers 
Re-Elect Officers 


The entire slate of officers, headed by 
Arthur Bentley of the Miehle Printing 
Press & Manufacturing Co., was re- 
elected at the annual meeting of the 
National Printing Equipment Associa- 
tion, held in Chicago on October 17. 
Fred S. Tipson, secretary and treasurer 
of the T. W. and C. B. Sheridan Co., 
and Walter A. Sittig, secretary and treas- 
urer of the H. B. Rouse & Co., were 
elected directors for a term of three 
years. 


Packaging Machinery 
Institute Chooses New 
Directors 


At the second annual meeting of the 
Packaging Machinery Manufacturers 
Institute, held October 12-13 at the 
Edgewater Beach Hotel, Chicago, the 
following new directors were elected: 
Kendall D. Doble, vice-president, Pneu- 
matic Scale Corporation, Ltd.; C. E. 
Schaeffer, sales manager, Stokes & Smith 
Co., and Wallace D. Kimball, vice-presi- 
dent and general manager, Standard- 
Knapp Corporation. Subsequently the 
board of directors re-elected all the old 
officers to serve for another year. 

At the annual dinner, guest speakers 
were W. J. Donald, former vice-presi- 
dent and treasurer of the Institute and 
J. T. Cheney, NRA assistant deputy 


administrator for the packaging code. 











e INDUSTRIAL REVIEW - 


@ Although several industrial cen- 
ters report discouragement that the 
autumn revival in machinery sales 
has not come up to expectations, 
there is no question but that No- 
vember opens with more business 
in sight, and decidedly better senti- 
ment than was evidenced a month 
ago. Almost everyone in the trade 
looks upon Election Day as the 
last hurdle and expects more in- 
terest on the part of customers 
now that politics can be given a 
brief rest until Congress convenes. 
Optimism on the part of automo- 
bile manufacturers and the leaders 
in the electrical industry is con- 
tagious. 

@ In the East machine tool dis- 
tributors report hardly any activity 
of moment. The first week of No- 
vember was quiet and the principal 
hope for business lies in the plac- 
ing of orders for arsenal equip- 
ment which will be done this 
month. Pittsburgh distributors are 
not much more hopeful. October 
was dull and though there are some 
prospects for November improve- 
ment they are not very sturdy ones. 
In northern New York State busi- 
ness has been fairly brisk, thanks 
largely to the business machinery 
plants which continue active. 

®@ Cleveland expects better things 
of November, based on both the 
quality and quantity of inquiries. 
Reports from salesmen are defi- 
nitely more encouraging. In Detroit 


the welfare list is almost at its peak 
but the aggressive plans of the big 
automobile manufacturers for 1935 
programs are bringing generally 
better feeling and improvements in 
supply buying, orders for special 
machinery, and tool and die shop 
activity. While machine tool 
orders in Toledo are dull the num- 
ber of inquiries out is considerable 
and supply business is better. 

@ A brighter outlook characterizes 
Cincinnati in spite of few orders 
and shortening of hours in several 
machine tool plants. Conditions 
are better than they were a month 
ago. Small plants in Indianapolis 
are busy and business in general 
is expected to be fair for the re- 
mainder of the year. St. Louis 
also reports some improvement but 
machine tool orders lag behind 
supply business. Chicago dealers 
report some thinning of the clouds 
of gloom that have prevailed re- 
cently. Prospects are still numer- 
ous although closings have been 
few. 

@ Milwaukee is not optimistic al- 
though several companies report 
some business immediately ahead. 
Watchful waiting has marked the 
attitude in California. Many plants 
are sorely in need of replacements 
but owners refuse to act until busi- 
ness is better. Seattle reports a 
scarcity of orders in the Northwest- 
ern territory but finds business bet- 
ter than it was a year ago. 








Ambitious Program Planned for 
A.S.M.E. Annual Meeting 


Outdoing its previous efforts in draw- 
ing up a comprehensive program, the 
program committee of the American So- 
ciety of Mechanical Engineers has pro- 
jected an extremely interesting range of 
topics for the annual meeting to be held 
in New York City, September 3-6. A 
high spot in the program will be the 
memorial lecture to the late Calvin W. 
Rice, which will be on the subject of Dr. 
Rice’s contribution to _ international 
friendliness. 

The Towne lecture will be delivered 
by Dexter S. Kimball, past-president of 
the society and dean of the College of 
engineering, Cornell University. The 
Gantt medals will be presented te Wal- 
lace Clark and to Horace Cheney, in the 
Stevens: Institute auditorium on Decem- 
ber 6. 

A summary of the program follows: 
Monday, December $ will be devoted to 
Council Meetings at 10 a.m. and at 8 
p.m., and a business meeting at 2 p.m. 
Unless otherwise noted all events will be 
held at the Engineering Societies Build- 
ing, 29 West 39th St., New York City. 


TUESDAY, DECEMBER 4 


9:30 a.m. Welding vs. Casting 
WELDING, by Everett Chapman, Lukenweld, 


ne. 
UsErs’ VIEWPOINT, by Sol Einstein, Cincin- 
nati Grinders, Inc. 


9:30 a.m. Heat Transfer 


AUTOMOBILE COOLING, by L. P. Saunders, 
chief engineer, Harrison Radiator Cor- 
poration. 

Heat TRANSFER IN THE DAIRY INDUSTRY, 
by Harvey Feldmeier, Cherry-Burrell Cor- 
poration. 

HEAT EXCHANGERS IN THE DAIRY INDUSTRY, 
by R. L. Berry, University of California. 


9:30 a.m. Railroad—I 


TRACTIVE EFFORT OF STEAM LOCOMOTIVES 
(Locomotive Ratios—II), by A. Lipetz, 
American Locomotive Co. 

LOCOMOTIVE TRACTIVE EFFORT IN RELATION 
TO SPEED AND STEAM Suppty, by E. J. 
Young and C. P. Pei. 

9:30 a.m. Bearing Analysis 


Errects oF Sipe LEAKAGE IN_ 120-Dsc. 
CENTRALLY SUPPORTED JOURNAL BEARINGS, 
by Sidney J. Needs, Kingsbury Machin- 
ery Works. 

PERFORMANCE OF LARGE JOURNAL BEARINGS, 
by R. Beaudry and L. M. Tichvinsky, 
Research Laboratory, Westinghouse Elec- 
tric & Manufacturing Co. 


9:30 a.m. Apprenticeship Training 


AN OPPORTUNITY ANALYSIS OF COLLEGE 
GRADE OCCUPATIONS COMPARED WITH 
THOSE OF THE PROFESSIONAL ENGINEER, 
by Marion B. Richardson, Ahrens & Rich- 
ardson. 

THE APPRENTICE SCHOOL IN INDUSTRIAL 
EDUCATION, by Don F. Smith, general 
superintendent, General Electric Co., Erie 
Works. 

= OF INDUSTRIAL TRAINING UNDER 

RA. 


9:30 a.m. Fans 

Arr FLow IN FAN DISCHARGE Ducts, by 
Lionel S. Marks, professor of mechanical 
engineering, Harvard University. 

PULSATING AIR FLow, by Neil P. 
Iowa State College 


Bailey, 


772f 


ProGrRess REPORT ON FAN RESEARCH AT 
LEHIGH UNIVERSITY, by W. E. Somers, 
Lehigh University. 

Stratus or Test Copges For Fans, by M. C. 
Stuart, Lehigh University. 

THe INTAKE ORIFICE AND A _ PROPOSED 
METHOD FOR TESTING EXHAUST FANS, by 
N. C. Ebaugh and R. Whitfield, Georgia 
School of Technology. 


2 p.m. Domestic Heating 


EXPERIENCE WITH APPLICATION OF CENTRAL- 
STATION Practice To DoMEsTIC HEAT- 
ING, by M. K. Drewry, assistant chief 
engineer of power plants, Milwaukee 
Electric Railway & Light Co. 

THE Use or O1t IN DoMEstic HEATING, by 
L. E. Seeley, professor of mechanical 
engineering, Yale University. 

Tue Use or Gas IN Domestic HEATING, by 
R. B. Leckie, professor of gas engineer- 
ing, Purdue University. 


2 p.m. Safety 


THE PROBLEMS OF OCCUPATIONAL DISEASES 
IN INDUSTRY, by F. Robertson Jones, gen- 
eral manager, Association of Casualty 
and Surety Executives. 

THE ADMINISTRATION OF OCCUPATIONAL DIs- 
EASE CONTROL, by Dr. Albert S. Gray, 
director, Bureau of Occupational Dis- 
eases, Department of Health, Hartford, 


Conn. 

ORIGIN AND Source or Toxic Dust FROM 
VARIOUS INDUSTRIES, by R. F. Stratton, 
The Travelers Insurance Co. 

Dust CONTROL, PRESENT AND FUTURE DE- 
SIGN, by Theodore Hatch, instructor of 
sanitary engineering, Harvard School of 
Public Health. 

ENGINEERING METHODS OF PREVENTION OF 
OCCUPATIONAL DISEASES OTHER THAN 


CAUSED BY Toxic Dust. 
Railroad—IlI 


2 p.m. 

DRAFT GEAR ACTION IN LONG TRAINS, by 
O. R. Wikander, mechanical engineer, 
Ring Spring Department, Edgewater 
Steel Co. 

ALLOY STEEL AND ITS APPLICATION TO CAR 
EQUIPMENT, by J. A. Ralston, manager, 
Railroad Research Bureau and the sub- 
sidiary manufacturing companies of the 
U. S. Steel Corporation, and A. F. Steub- 
ing, railroad mechanical engineer, U. S. 
Steel Corporation. 

PROGRESS REPORT IN RAILROAD ENGINEER- 
ING, by G. W. Rink, assistant superin- 
tendent of Motive Power, Central Rail- 
road of New Jersey. 


2 p.m. Bearing Practice 
CURRENT PRACTICE IN PRESSURES, SPEEDS, 
CLEARANCES, AND LUBRICATION OF OIL- 


FILM BEARINGS, by H. A. S. Howarth, 
Kingsbury Machine Works. 


2 p.m. Materials 
Stress ANALYSIS OF FAILURES IN MACHINE 


Parts, by F. A. Mickle and Dr. F. L. 
Everett, University of Michigan. 
THE FATIGUE OF SHAFTs AT FITTED MEM- 


BERS, by R. E. Peterson and A. M. Wahl. 
PITTING OF METALLIC SuRFACES DUE TO 
ROLLING ConTActT, by Stewart Way, West- 
inghouse Electric & Manufacturing Co. 
STRENGTH AND DESIGN OF COVERS. AND 
FLANGES FOR VESSEL OPENINGS, by T. 
McLean Jasper, H. Gregerson and A. M. 
Zoellner, A. O. Smith Corporation. 


2 p.m. Heat Transfer—Il 


DISCUSSION OF THE STATUS OF HEAT TRANS- 
FER BETWEEN LIQUID AND GaAs IN CON- 
TACT, by A. Weisselberg, consulting engi- 
neer. 

INVESTIGATION OF HEAT TRANSFER RATES ON 
EXTERNAL SURFACE OF BAFFLED BANKS, 
by R. A. Bowman, Westinghouse Electric 
& Manufacturing Co. 

REPORT ON RESEARCH IN CoTTON-SEED OIL 


PROCESSING, by W. R. Woolrich, chief, 
industrial division, Tennessee Valley 
Authority. 

2 p.m. Engineering History 


MOVEMENT FOR THE STUDY OF TECHNICAL 
History, by I. N. Liphshitz. 


4:30 p.m. Thurston Lecture 
9:30 p.m. Presidents’ Night 


WEDNESDAY, DECEMBER 5 
9 a.m. Industrial Power 


FLOw DISTRIBUTION IN FORCED-CIRCULATION 
ONCE-THROUGH STEAM GENERATORS, by 
H. L. Solberg, G. A. Hawkins, and A. A. 
Potter, Purdue University. 

INFLUENCE OF BENDS OR OBSTRUCTIONS AT 
THE FAN DISCHARGE OUTLET ON THE PER- 
FORMANCE OF CENTRIFUGAL FANns, by L. S. 
Marks, J. H. Raub, and H. R. Pratt, 
Harvard University. 


9:30 a.m. Budgetary Control 


FUNDAMENTALS OF BUDGETING, by Harold 
A. Hopf, H. A. Hopf & Co. 

BUDGETING AND INDUSTRIAL ENTERPRISE, by 
Walter Rautenstrauch, professor of in- 
ie engineering, Columbia Univer- 
sity. 

9:30 a.m. Broaching 


CURRENT PRACTICE IN SURFACE BROACHING, 
by Joseph Geschelin, engineering editor, 
Automotive Industries. 

PROGRESS IN MACHINE SHOP PRACTICE, by 
R. E. W. Harrison, chief, Machinery and 


Agricultural Implements Division, De- 
partment of Commerce. 
9:30 a.m. Vibration 


AN INVESTIGATION OF AXIAL OSCILLATIONS 
OF TURBINE-GENERATOR SPINDLES, by J. G. 
Baker, Westinghouse Electric & Manu- 
facturing Co. 

A MATHEMATICAL SOLUTION OF THE RoTorR- 
BALANCING PROBLEMS, by J. Bromberg. 
EFFECT OF SKEWING AND POLE SPACING OF 
MAGNETIC NOISE IN ELECTRICAL MACHIN- 
ERY, by S. J. Mikina, Westinghouse Re- 

search Laboratories. 

DYNAMIC BALANCING OF ROTATING MACHIN- 
ERY IN THE FYELD, by . L. Thearle, 
Research Engineer, General Electric Co. 


9:30 a.m. Iron and Steel 


MANUFACTURE OF LARGE SEAMLESS-STEEL 
TUBES BY THE TSCHULENK FORGE-ROLLING 
Process, by Arthur J. Herschmann, U. S. 
A. agent for Vitkovice Steel Works of 
C.S.R., and L. Tschulenk, Czechoslovakia. 

PROGRESS IN IRON AND STEEL ENGINEERING. 


9:30 a.m. Textile 


SURVEY ON LUBRICANTS USED IN TEXTILE 
INDUsTRY, by C. H. Baxley and C. d 
Larson, Sinclair Refining Co. 

THE OPPORTUNITY FOR Cost REDUCTION IN 
TEXTILE MANUFACTURING AND SELLING, by 
Sanford E. Thompson, president, the 
Thompson & Lichtner Co. 


12:30 p.m. Textile Luncheon 
Fraternity Clubs 


ENGINEERING ASPECTS OF THE STRETCHOUT 
System, by J. J. McElroy, superintendent, 
Maverick Mills. 

Fuels 


2 p.m. 

PULVERIZED-FUEL BURNING EXPERIENCE AT 
BuZZARD POINT PLANT, by H. G. Thiel- 
scher, mechanical engineer, Potomac 
Electric Power Co. 

THE ECONOMICS OF PREHEATED AIR FOR 
STokers, by R. E. Dillon, superintendent, 
Generating Department, and M. D. Engle, 
assistant to the superintendent, Station- 
ary Engineering Department, the Edison 
Electric Illuminating Co. 

THE “RELATIVE GRINDABILITY OF COAL, by 
Harold J. Sloman and Arthur C. Barn- 
hart, Carnegie Institute of Technology. 


2 p.m. Suggestion System 


PHILOSOPHY AND ADMINISTRATION OF SuG- 
GESTION SYSTEMS, by Z. C. Dickinson, 
professor of economics, University of 
Michigan. 

OPERATION OF A SUGGESTION SYSTEM, by 
Virgil M. Palmer, engineer of industrial 
economy, Eastman Kodak Co. 


2 p.m. Metal Cutting 


RELATION BETWEEN CUTTING Force, TEM- 
PERATURE, AND TOOL LIFE WHEN CUTTING 
STEEL WITH A SINGLE-PoOINT TOOL, by 
Oo. W. Boston, and W. W. Gilbert, Uni- 
versity of Michigan. 

THE FORMATION AND FUNCTION OF THE 
Buitt-up Epoe, by Hans Ernst, research 
engineer, Cincinnati Milling Machine Co. 

ProGREss REPORT OF SUBCOMMITTEE ON 
METAL-CUTTING DATA, secretary, sub- 
committee on Metal-Cutting Data. 


2 p.m. Stress Analysis 


EXact CONSTRUCTION OF THE (¢; + G3) 
NETWORK FROM PHOTOELASTIC OBSERVA- 
TIONS, by Heinz P. Neuber. 

NEW METHOD OF CALCULATING LONGITU- 
DINAL SHEAR IN CHECKED WOODEN BEAMS, 
by J. A. Newlin, G. E. Heck and H. W. 
March, Forest Products Laboratories. 
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COLLAPSE BY INSTABILITY OF THIN CYL- 
INDRICAL SHELLS UNDER EXTERNAL PRES- 
SURE, by D. F. Windenburg, Assistant 
Physicist and Charles binge U. 8. Ex- 
le ee Model Basin, avy Yard, 

ashington, D. C. 
ProGress IN APPLIED MECHANICS, by E. O. 


Waters, Professor of Mechanical Engi- 
neering, Yale University. 
2 p.m. Steam Tables Research 


REPORTS ON RESEARCH WORK. 
REPORT ON INTERNATIONAL STEAM TABLE 
CONFRENCE. 


2 p.m. Iron and Steel 


Wire Rope RESEARCH ReEPporRT, by special 
research committee. 

LUBRICATION OF ROLLING MILLS—A Sym- 
posium. 

LUBRICANTS USED BY BETHLEHEM STEEL 
CORPORATION, by J. F. Pelly, Bethlehem 
Steel Corporation. 

STEEL MILL LUBRICATING, by B. S. Burrell, 
Inland Steel Co. 

LUBRICANTS USED IN COPPER AND BRASS 
MILLs, by Walter Clark, general manager, 
Bridgeport Brass Co. 


4:30 p.m. Calvin W. Rice Lecture 


Dr. Calvin W. Rice’s Contribution to Inter- 
national Friendliness. 


6:30 p.m. Annual Dinner Hotel Astor 


THURSDAY, DECEMBER 6 


9:30 a.m. Central Station 


HIGH-PRESSURE STEAM AND BINARY CYCLES 
AS A MEANS OF IMPROVING GAS POWER- 
STATION EFFICIENCY, by Gustaf A. Gaf- 
fert, assistant professor of heat-power 
engineering, Worcester Polytechnic In- 
stitute. 

FLUID-METER NOZZLEs, by. B. O. Buckland, 
Turbine Engineering Department, Gen- 
eral Electric Co. 


9:30 a.m. Quality Control 


ASPECTS OF QUALITY CONTROL, by W. A. 
Shewhart, Bell Telephone Laboratories. 

CONTROL OF DISTRIBUTION, by T. H. Brown, 
Professor, Harvard University. 

PROGRESS REPORT ON MANAGEMENT. 


9:30 a.m. Boiler Feedwater—I 


ProGREss REPORT ON RESEARCH WORK ON 
DISSOLVED OXYGEN, by C. H. Fellowes, 
Detroit Edison Co. 

Navy’s EXPERIENCE WITH THE NEW BOILER 
COMPOUND, by R. C. Adams, Jr., a 
a Experimental Sation, Annapolis, 


9:30 a.m. Aerodynamics 


BouUNDARY LAYER FLOW NEAR FLAT PLATE, 
~. Hugh L. Dryden, Bureau of Stand- 
ards. 

A NEW THEORY FOR BUCKLING OF THIN 
CYLINDERS UNDER AXIAL COMPRESSION 
AND BENDING, by L. H. Donnell, engineer 
in charge of stress analysis, Goodyear- 
Zeppelin Corporation. 

FURTHER EXPERIMENTS ON THE VARIATION 
OF THE MAXIMUM-LIFT COEFFICIENT WITH 
TURBULENCE AND REYNOLDS’ NUMBER, by 
Clark B. Millikan, Assistant Professor 
of Aeronautics, California Institute of 
Technology. 

THE DESIGN AND PERFORMANCE OF AN 
AXIAL-FLow Fan. by L. S. Marks, pro- 
fessor of mechanical engineering, and 
John R. Weske, Harvard Graduate School, 
Harvard University. 

ProGREss REPORT ON 
NEERING 


9:30 a.m. Sugar 


MECHANICAL CIRCULATION IN VACUUM PANs, 
by Alfred L. Webre, United States Pipe 
and Foundry Co. 


AERONAUTICAL ENGI- 


2 p.m. Central Station 


THE TEST PERFORMANCE ON HUDSON AVE- 
NUE’s Most RECENT STEAM-GENERATING 
Units, by P. H. Hardie and W. S. Cooper, 
Research Bureau, Brooklyn Edison Co. 

TEN YEARS OF STOKER DEVELOPMENT AT 
Hupson AVENUE, by J. M. Driscoll and 
W. H. Sperr, plant engineer and assistant 
plant equipment engineer, respectively, 
mechanical engineering department, 
Brooklyn Edison Co. 

CoAL CHARGES FOR BANKING, LIGHTING, AND 
BURNING OvuT BOoILerR UNITs, by George 
C. Eaton, mechanical technical gener- 
ating department, Edison Electric Illu- 
minating Co. 

PROGRESS IN POWER. 
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2 p.m. Oil and Gas Power 


FUTURE OF THE LARGE MOTORSHIP, by Louis 
R. Ford, Editor, Motorship. 

MAINTENANCE SCHEDULE IN A DIESEL CEN- 
TRAL STATION, by H. C. Major. 


Adjourn to Auditorium for PROGRESS 
IN POWER 
2 p.m. Boiler Feedwater 


CRITICAL SURVEY OF PUBLISHED INFORMA- 
TION RELATING TO THE EMBRITTLEMENT 
or BoILer STEEL, by Everett P. Partridge 
and W. C. Schroeder, Non-Metallic Min- 
coos Experimental Station, Bureau of 

nes. 

THE SOLUBILITY OF SopIuM SULPHATE IN 
BorLeR-WaTER SALINES AS RELATED TO 
THE PREVENTION OF EMBRITTLEMENT— 
Progress Report No. 3. 

THE EFFECT OF SOLUTION COMPOSITION ON 
THE FAILURE OF HIGHLY STRESSED BOILER 
STeEEL—Progress Report No. 1. Both re- 
ports by W. C. Schroeder and E. P. 


Partridge. 
2 p.m. Mechanical Springs 
DEVELOPMENT OF ELASTIC SPRINGS, by A. V. 
DeForest, consultant Chatillon & Son, 
and Massachusetts Institute of Tech- 
nology. 


NEw SPRING FORMULAS AND NEW MATERIALS 
IN PRECISION SPRING SCALE DESIGN, by 
Mortimer F. Sayre, associate professor 
of applied mechanics, Union College, and 
consu ting engineer, John Chatillon & 
oon. 

ANALYSIS OF DEFLECTION AND STRESS IN 
HELICAL COMPRESSION SPRINGS, by H. C. 
Keyser, mechanical engineer, American 


Steel Foundries. 
Fluid Meters 


2 p.m. 

CALIBRATION OF ROUNDED-APPROACH ORI- 
FIces, by J. F. Downie Smith, instructor 
of mechanical engineering, Harvard Uni- 
oe 

THE V-NotcH Weir For Hor WATER, by 
Ed. S. Smith, Builders Iron Foundry 

ProGREss REPORT BY HYDRAULIC DIVISION. 


PROGRAM AT STEVENS INSTITUTE, 
HOBOKEN, N, J. 

3 p.m. Economics 

DISCUSSION OF ENGINEERING ECONOMICS. 


6 p.m. Invitation Dinner 
Castle Stevens 
8 p.m. Gantt Medal Presentation 


Auditorium 


Presentation of Gantt Medals to Wallace 
Clark by Dr. William N. Gilbreth, and to 
Horace Cheney, by Col. Malcolm Rorty. 


8:30 p.m. Towne Lecture 
By Dexter S. Kimball, past-president, 


A.S.M.E., dean of the College of Engi- 
neering, Cornell University. 


e OBITUARIES e 


Frank JuLian Spraaue, who installed 
the first electric railway system in the 
world at Richmond, Va., in 1887, died 
October 25, only a few days after hav- 
ing been awarded the John Fritz gold 
medal for 1935, by the American Insti- 
tute of Electrical Engineers. In 1884 he 
organized the Sprague Electric Railway 
and Motor Co., was the first to engage 
in the general manufacture and intro- 
duction of industrial electric motors. For 
many years Mr. Sprague was consulting 
engineer for the Sprague, Westinghouse, 
Otis and General Electric Companies. 


L. J. Betts, 70, president of the Betts 
Foundry & Machinery Co., Warren, Pa., 
died October 20. With C. S. Farrcuip, 
he founded the firm of Fairchild & Betts 
in 1901, and when Mr. Fairchild retired 
14 years ago, the firm was continued as 
the Betts Foundry & Machinery Co. 


Harry R. Sivcrair, president of the 
Worcester Stamped Metal Co., Worces- 
ter, Mass., died October 11 at the age 
of 62. He became president of the com- 
pany in 1916 when it succeeded the 
W & S Manufacturing Co. 


Rosert C,. WitiiaMs, 59, former fac- 
tory superintendent of the Brown Lipe 
Gear Company and E. C. Stearns & Co., 
Syracuse, N. Y., died October 21. 


e PERSONALS « 


Cart M. Katrwasser, formerly gen- 
eral manager of the Salisbury Axle Divi- 
sion of the Spicer Mfg. Co., and later 
identified in an executive capacity wit! 
the Timken Axle Co., Detroit, has beet 
appointed executive vice-president i 
charge of operations of the New Yorl 
Shipbuilding Co., Camden, N. J. Fa 
the past ten months he has been ident- 
fied with the E. L. Cord interests whic 
control the New York Shipbuilding 
Company. 


Rurvs S. Coie has been made exea- 
tive vice-president and general manager 
of the Hupp Motor Car Corp. Wavtr 
Roe has been named chief master ne- 
chanic. For a number of years he was 
connected with the Oakland Motor Car 
Co. 


F. R. Fisusack, president, the Ebkc- 
tric Controller & Mfg. Co., Clevelaad, 
was elected vice-president of the Na- 
tional Electrical Manufacturing Assoda- 
tion at the annual convention. 


Frank J. Jounson, president anc a 
founder of the American Hoist & Der- 
rick Co., St. Paul, Minn., resigned re- 
cently. Frepertc Crosspy has tren 
elected president, and Howarp §S. Jaun- 
SON remains as vice-president. 


Cuartes E. Srvart, president of the 
Tyson Roller Bearing Co. for five years, 
has resigned. Russert E. Co1cate, 
who has been chairman, has been elected 
president and treasurer. Raven H. 
Maxson is executive vice-presidert in 
charge of operations. E. R. Earnest is 
assistant treasurer and purchasing agent. 


Raten R. Weppert, who recently re- 
turned from England after establishing 
there the manufacture of serrated blade 
cutters, is now connected with the Inger- 
soll Milling Machine Co., Rockford, IIl., 
in charge of design and sale of small 
tools. 


Frep B. Saurn, salesman for the Hen- 
dey Machine Co., Torrington, Conn., 
was recently congratulated by the com- 
pany for 50 years of service. In 1884 he 
started work as an apprentice, became a 
journeyman machinist and later fore- 
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Corporation Reports 





























1934 Earnings —————. ———— 1933 Earnings. 
Company Third Quarter Nine Months Third Quarter Nine Menths 
Allis-Chalmers Mfg Sere Pee d$84,923 a$907,176 d$581,532 d$2,040,439 
Auburn Automobile............ Svatce d$679,066* d$2,324,532* d$354,154* d$1.463,711* 
BG Bad Sy ME Se eens Te $570,724 2,521,252 $650,931 $986, 103 
Badd, rae d$152,048 $87,282 $50,298 $253,252 
ee incialles y ait a aly d$32,480 $116,129 $24,307 d$262,775 
Baad Wied ES d$10,507 d$24,081 a$8,247 d$53,952 
Ex-Cell-O Aircraft & Tool........... d$53,536 $146,6 d$82,315 d$182,070 
Federal SORES d$10,249 d$13,324 d$18,082 d$155,570 
IS 4. onc vceceween ede $1,84 $21, $122,306 $145,934 
Gillette Safety ES ae ae $1,192,712 $3,158,790 $453,278 $2,656, 164 
ir kad 6oa4s wer ebb~o vas d$98,902 d$104,623 d$75,322 d$273,443 
Houdaille-Hersey................... $128,016 $853,824 $118,664 " 
BE MNO Eig cc cccccecevccecee d$923,994 d$2,40+,361 d$414,699 d$1,196,131 
International Business Machines... .. $1,652,338 $5,053,514 $1,476, 136 $4,378, 14 
a ray: $194,667 573, $254,875 +l 
Marion Steam Shovel............... d$83,708 d$345,991 d$140,295 d$469,816 
eA me ee a _———————- #8=—Co '~wkkheesaw 28280 4a heen 
Minneapolis Honeywell Regulator. a )=3—:—“‘<i«é«C ene G353,922  ocescsesess 
paee tides dvaterna@ecus dee $5,008 $613,908 $198,201 $313,293 
L. C. Smith & Corona Typewriters... §........ re” oO td$376.738 
Otis ee $101,193 d$194,031 4$230, 157 d$1,257,893 
Westinghouse Air Brake............ $198,372 $240,406 d$236,210 4$518,781 
Yale & Towne Mfg................. da$70,251 d$8,256 $27,626 d$161,791 
Yellow Truck & Coach.............. d$510,976 d$238,582 $40,262 d$1,148,069 
d—Deficit. 
*—Nine months ended August 31. 
t-—Six months ended June 30. 
sen = teeeer on —— 
nan of the shaper department. He was _pany’s entire line, and to give complete 


ent to the Paris exposition in 1900, and 
installed the company’s exhibit at the 
St. Louis exposition in 1904. It was, 
however, as a traveling salesman work- 
ing chiefly in his home state that Mr. 
Snith has established himself. 


Paut M. Weiss has been made as- 
sstant works manager of the Chicago 
plant of the Crane Co. He was for- 
nerly general business manager of the 
North Tonawanda plant. 


e BUSINESS ITEMS « 


Fleetwings, Inc., has purchased the 
pant of the Keystone Aircraft Corp. at 
B-istol, Pa. 


The Yates-American Machine Co., has 
conmenced the manufacture of heat 
transfer units of all types, including a 
full line of unit heaters for heating pur- 
poses and also automotive radiators, ac- 
cording to an announcement by ALVIN 
Haas, vice-president and general man- 
ager. 


The Simmons Machine Tool Corp. has 
doubled the capacity of its Albany ware- 
houses, and has installed an additional 
overhead crane to facilitate shipment of 
rebuilt machine tools. Floor space is 
now about 75,000 sq.ft., and over 2,500 
machines are in stock. 


Electro Lift, Inc., 30 Church St., New 
York, N. Y., manufacturers of monorail 
electric hoists and cranes, has moved its 
plant to Bloomfield, N. J., where larger 
facilities are available. 


Magnetic Manufacturing Co.; Mil- 
waukee, Wis., manufacturers of mag- 
netic clutches and separators, has ap- 
pointed Garrett Burgess, Inc., 5050 Joy 
Road. Detroit, Mich., to handle the com- 
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service pertaining to the installation and 
use of this equipment. 


e MEETINGS « 


AMERICAN ENGINEERING COUNCIL. 
Annual meeting, Jan. 10-12. Washing- 
ton, D. C. Frepertck M. FerKer, ex- 
ecutive secretary, 744 Jackson Place, 
N. W., Washington, D. C. 

INTERNATIONAL ACETYLENE ASSOCIA- 
tion. Annual meeting, Nov. 14-16. 
William Penn Hotel, Pittsburgh, Pa. 
H. F. Rernarp, secretary, 30 East 42nd 

t., New York, N. Y. 


Moror AND EquipMEeNT MANUFAC- 
turers Assn. Annual meeting, Nov. 
19-28. Cleveland Hotel, Cleveland, Ohio. 
A. H. Ercnouz, general manager, 250 
West 57th St., New York, N. Y. 


NatTionaL Assn. oF Bortiina Ma- 
CHINERY MANvuracturers. Annual meet- 
ing, Jan. 14. Hotel Statler, Buffalo, 
Louis B. Montrort, secretary, 218 
Munsey Bldg., Washington, D. C. 


NATIONAL ASSOCIATION OF MANUFAC- 
turers. Annual meeting, Dec. 5-6. Wal- 
dorf-Astoria Hotel, New York. WaALtTer 
B. WetsensurGer, executive vice-presi- 
dent, 11 West 42nd St., New York, N. Y. 


Power Snow. Eleventh national ex- 
position of power and mechanical engi- 
neering. Dec. 3-8. Grand Central 
Palace, New York. Cuarues F. Rora, 
manager, Grand Central Palace. 


Society or AuTOMOoTIVE ENGINEERS. 
Tractor and industrial power equipment 
meeting, Dec. 5-6. Stevens Hotel, Chi- 
cago. Thirtieth anniversary dinner, Jan. 
7. Hotel Commodore, New York. An- 
nual meeting, Jan. 14-18. Book-Cadillac 
Hotel, Detroit. Joun A. C. Warner, 
secretary, 29 West 39th St., New York. 





e PATENTS e 


October 16, 1934 
Metal-Working Machinery 


Automatic Grinding and Polishing Ma- 
chine. William V. Robinson, Owosso, Mich. 
Patent 1,976,805. 

Machine for Grinding Gears. Frederick 
A. Ward, Detroit, Mich., assigned to the 
year Grinding Machine Co. Patent 1,976,- 

Gear Cutting Machine. Robert S. Condon 
and Albert P. Schauseil, Rochester, N. Y.., 
senenes to Gleason Works. Patent 1,976,- 


Grinding Machine. Owen Doutt, Detroit, 
Mich., assigned to General Spring Bumper 


Corp.’ Patent 1,977,049. 

eader or Upsetting Machine. Richard 
L. Wilcox, Waterbury, Conn., assigned te 
the Waterbury Farrel Foundry & Machine 
Co. Patent 1,977,161. 

Method of Making Articles Havin 
Polygonal Cross-Section. Richard L. il- 
cox, Waterbury, Conn., assigned to the 
Waterbury Farrel Foundry & Machine Co. 
Patent 1,977,162. 

Die Mechanism. Richard L. Wilcox, 
Waterbury, Conn., assigned to the Water- 
bury Farrel Foundry & Machine Co. Patent 
1,977,163. 

Means for Making Articles Having a 
Polygonal Cross-Section. Richard L. il- 
cox, Waterbury, Conn., assigned to the 
Waterbury Farrel Foundry & Machine Co. 


Patent 1,977,164. 
Rudol a Glas- 





Metal Working Press. 
ner, Chicago, Ill. Patent 1,977, 


Tools and Attachments 


Cutter Head for Boring Machines. Mikal 
A. Haram and John M. Lundell, Minne- 
apolis, Minn., assigned to Storm Manufac- 
turing Co., Inc. Patent 1,977,058. 

Chuck. Blanche H. Williams, Barcroft, 
Va. Patent 1,977,363. 


October 23, 1934 


Metal-Working Machinery 


Grinding Machine. Albert Vuilleumier, 
Bristol, Conn., oomgaee to General Motors 
Corp. Patent 1,977,747 

Cutting Machine. Charles B. Gray, Mill- 
bourne, Pa. Patent 1,977,795. 

Automatic Stop for Extrusion Presses. 
Marcus A. Fair, Englewood, N. J., assigned 
Hy ale Company of America. Patent 

Automatic Chucking Machine. Harry J. 
Hauck and Stanley T. Goss, New Britain, 
Conn., assigned to the Goss & De Leeuw 
Machine Co. Patent 1,977,964. 

Cutting-Off Machine. August A. Rickert, 
Erie, Pa., assigned to Rickert-Shafer Co. 
Patent 1,978,069. 

Work Feeding Device. August A. Rick- 
ert, Erie, Pa., Oy ae to Rickert-Shafer 
Co. Patent ae 978,060 

Grinding Machinery. Bernard A. Kearns, 
Cincinnati, Ohio, assigned to a ETT Y 
Grinders, ‘Incorporated. Patent 1,978,110. 

Grinding Machine. Frederick S$. Haas. 
Cincinnati, Ohio, assigned to Cincinnati 
Grinders, Incorporated. Patent 1,978,132. 

Hydraulically Driven Surface Grinding 
Machine. Joseph R. Whittles, Rockford, 
say assigned to Norton Co. Patent 1,978,- 


_ — of Cutting Threads and Machine 
Therefor. Frederick W. Brehmer, Cincin- 
nati, Ohio, assigned to Frank M. Andrews, 
Stanley G. Clark, and William G. Funk. 
Patent 1,978,248. 

Machine for Grinding Cylindrical Bodies. 
William Ogilvie, Copt Heath, Knowle, Eng- 
land, assigned to B. S. A. Tools, Limited, 
Birmingham, England. Patent 1,978,279. 

Profiling Machine. Frederick V. Geier 
and Walter D. Archea, Cincinnati, Ohio, 
assigned to the Cincinnati Milling Machine 
Co. Patent 1,978,347. 

Automatic "Milling Machine. Lester F. 
Nenninger and Fred A. Hassman, Cincin- 
nati, Ohio, assigned to the Cincinnati Mill- 
ing Machine Co. Patent 1,978,353 

Milling Machine Transmission Control 
Mechanism. Lester F. Nenninger and Ber- 
nard Sassen, Cincinnati, Ohio, assigned to 
the see Milling Machine Co. Patent 
1,978,354. 

Milling Machine. Walter D. Archea, Cin- 
cinnati, Ohio, assigned to the Cincinnati 
Milling Machine Co. Patent 1,978,360. 

Milling Machine. Millard Romaine, Cin- 
cinnati, Ohio, assigned to the Cincinnati 
Milling Machine Co. Patent 1,978,373. 

Milling Machine. Millard Romaine and 
Walter D. Archea, Cincinnati, Ohio, as- 
signed to the TT Milling Machine 
Co. Patent 1,978,37 
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Proposed American Standard Preferred Numbers 


Sectional Committee Z17, the American Standards Asso- 
ciation, offers this series of preferred numbers for criticism 
and comment by industry. The proposal comprises several 
tables in the decimal as well as in the binary system. The 
following is quoted from the report in the Industrial Stand- 
ardization and Commercial Standards Monthly, October, 
1934: 


” 


Explanation of “Preferred Numbers” System 

It is more or less obvious that any line of machines, apparatus, 
or devices should be based, at least within certain ranges, either 
with regard to its principal dimension or ratings, on a geometric 
series. This simply means that any rating in the line within certain 
ranges should be a fixed percentage larger than the preceding one. 
If this practice were followed indiscriminately, however, the natural 
consequence would be that a great number of different percentage 
figures would be tised for this purpose. 

The “Preferred Numbers” system is an attempt to bring about 
a standardization of these percentage figures and it therefore 
establishes certain series of figures advancing by these standardized 
percentages, which should always be used in preference to other 
figures not contained in these series. This system provides the 
so-called “5 series,” having five uniform steps of approximately 
60 per cent between 1 and 10; the “10 series,” having ten steps of 
approximately 25 per cent; the “20 series,” having twenty steps 
of approximately 12 per cent; etc. 

Mathematically, the factor by which each figure is multiplied 
to obtain the next higher figure has been established as follows: 


| 


For the 5 series, ¥ 10, or 1.5849 
For the 10 series, 10, or 1.2589 
For the 20 series, WV 10, or 1.1220 
For the 40 series, V 10, or 1.0592 


Guiding Suggestions in the Use of Preferred Numbers 


1. Fractional preferred numbers are intended for use chiefly in 
connection with linear dimensions where found desirable. 

Decimal preferred numbers should preferably be used for ratings, 
commercial capacities such as cubic content, weights, etc. 

Decimal preferred numbers should preferably be used for dimen- 
sions below .10 in. and especially in connection with gauges for 
raw materials in this range, also when the metric or the decimal 
inch system is used. 

2. If both machined and raw material dimensions are involved, 
preferred numbers should be applied first to the machined dimen- 
sions, and to the raw material dimensions only if this can be done 
without economic waste. 

3. In the case of mating parts, such as bolts, studs, rotating 
bodies, etc., and the bore in connection with which they are used, 
preferred numbers should be used for the internal members, but 
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for the bore of the holes only if this can be done without handi- 
capping the design or resulting in economic waste. 

4. There are certain practical cases where the 60 per cent steps 
of the fundamental series are smaller than economically justified. 
There may also be cases where percentage increases between the 
60 and 25 per cent steps or between the 25 and 12 per cent steps 
are desirable or necessary for some reason or other. For such 
cases supplementary series may be constructed by using for instance 
every third member in the ten series and thus obtaining a 100 per 
cent increase, every third member in the 20 series and thus obtaining 
a 40 per cent increase, etc. This results in the following possibilities : 


PREFERRED NUMBERS — FUNDAMENTAL 
DECIMAL SERIES 



































TABLE NO. 1 . 
1 to 10 
S Series | 10 Series | 20 Series 40 Series ] Values to 
60% | 25% 12% 6% 5 figures 
ro | 1.0 1.0 | 10 | 10000 
105 | «(10.593 
~ tae | to. oo! oe 
1.17 | +11 885 
) bes Vas | 2s | 12 S89 
ee ae: ne lll 
1.4 1.40 14 125 
| - 1.50 | 1492 
6 | 1.6 1.6 }; 160 | 15 849 
| 1.70 16 788 
ae * pee ee Oe Pk 
| 1.90 | 18 836 
2.0  2eo | 2.0 ——-# 63 
| 3.10 | 21 iss 
ee ee 
| 235 | 2714 ~~ 
2.5 2.5 2.5 | 2.50 | 25 119 
| - 265 | 26 607 
—a5 | 36 | “a0 08 
a a ae Se 8s 
3.2 3.2 | 32 | 3si63 
_ | 34 | 33497 
3.6 36 | 35 481 
| 3.8 | 37 584 
40 | 4.0 4.0 4.0 | 39 811 
| — 4.2 | 42170 
4.4 44 | 4668 
i. ¢ a 
~~ e | a .. oe |; 50119 
| ss | 53 088 
“SS ee 
~ 6.0 | 59 566 
6.4 6.4 | 6.4 6.4 | 63 096 
~ 6.8 | 66 834 — 
7.2 PP ~ 70 795 
~ 2.6 | 74939 ~~ 
~~ a . oe 80 | 7433” 
3.5 ~ $4140 
9.0 90 =| 89125 
95 04 406 





10.0 10.0 10.0 | 10.0 10 000 


Preferred Numbers below 1.0 are formed by dividing the numbers 
between 1 and 10 by 10, 100, etc. Preferred numbers above 10 are 
correspondingly formed by multiplication of the numbers between 
l and 10 by 10, 100, ete. 4 

Percentage Figures in headings are approximate averages. 
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Proposed American Standard Preferred Numbers 


Per Cent Increase 


Approx. 


300 
150 
100 
60 
40 
25 
18 
12 
6 


Steps 

3rd Step in 5 series 

— ss 

| Sa iin 
 _ aa Bie 

idee? Sa 
se * *_ * 

eh as 
Every “ “ 20 “ 
Every: *~ "“@ ® 


All series start with 1 going up or down. 


PREFERRED NUMBERS — FUNDAMENTAL 
FRACTIONAL SERIES 


TABLE NO. 2 






















































































































































































1/16 to 1 
5 10 20 40 
Series | Series | Series | Series 
60% | 25% | 12% | 6% TABLE NO. 3 
1/16 | 1/16 roi 
ac 5 To 30 rt) 
5/64 Series | Series | Series | Series 
60% | 25% | 12% | 6% 
3/32 3/32 | 3/32 1 1 1 1 
1 1/16 
Wer 11/81 if 
1 3/16 
“Ts | 178 11/4) 11/4/1174 
1 5/16 
we 1 3/8| 1 3/8 
1 7/16 
§/32 5/32 | 5/32 11/2} 11/2) 1.1/2) 1 1/2 
1 5/8 
Tier 1 3/4) 1 3/4 
17/8 
3/16 | 3716 |___-3/16 2 : 2 
13/64 ___| 217 
7/32 7/32 21/4) 21/74 
15/64 2 3/8 
Wz" 1/4 1/4 1/4| 21/2) 21/2) 2 1/2| 21/2 
17/64 25/8 
9/32 9/32 2 3/4) 2 3/4 
19/64 27/8 
5/16 | 5/16 5/16 3 3 3 
21/64 a ee 
11/32 | 11/732 3 1/2) 3 1/2 
23/64 3.3/4 
3/8 3/8 3/8 3/8 | 4 4 4 4 
73742 ___ {si 
Wis =716 41/2) 41/2 
15732 4 3/4 
172 172 1/2 3 9 5 
17/32 mee 
9/16 | 9/16 5 1/2) 5 1/2 
—~jo732 5 3/4 
3/8 5/8 | 5/8 5/8 | ° 6 6 6 
31732 61/2 
Tivie | 11/16 J: ane 
23/32 71/2 
34 | 3/4 3/4 8 , nn 
73/16 8 1/2 
776 | 7/8 ° ln 
; ; ; r IS/16-5 10 10 10 
10 1/2 
Note: Between 1/16 and 3/32 li ll 
the steps of the 20 and 40 series, 
and between 3/32 and 3/16 the ad 11 1/2 
“ed the 40 series are omitted, 12 12 12 
as finer gradations will seldom be i3 
. 14 14 


Percentage figures in headings 
are approximate averages. 
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So rcakaeies of the 


numbers shown in table No. 1 


5. It is not only permissible but often desirable to pass over 
from one series of “Preferred Numbers” to an adjacent series 
where economical or technical considerations indicate such a course. 

6. The application of Preferred Numbers is not restricted to a 
series of figures, but even when a few or only one value is required, 
this value should be chosen from the Preferred Numbers series, 
giving preference to the figures in the 5 series to those of the 10 
series, etc. 

7. Although the preferred numbers offer an excellent means 
to the individual manufacturer for standardizing parts and import- 
ant internal dimensions of his products, the principal and most 
importat applications of preferred numbers should be looked for 
in connection with figures of interest to the purchaser and user, 
such as gauge dimensions and sizes of materials, overall dimensions 
of machines, apparatus, and articles of all kinds, ratings, commer- 
cial capacities, speeds, etc.; in other words preferred numbers 
should be used wherever the interchangeability of goods made by 
ditferent manufacturers is of interest to the user. 


PREFERRED NUMBERS — SUPPLEMENTARY 

































































































































































TABLE NO. 4 TABLE NO. 5 
1 to 1000—Decimal Series 1/16 to 16—Fractional Series 
1 2/3) 31/3|62/3)131/3 32/3) 3531/3) 6 2/3 |131/5 
Series | Series | Series | Series Series ies | Series | Series 
300% |_100% | 40% | 18% _300% | 100% | 40% | 18% 
1 1 1.0 1.0 1/16} 1/16 
1.17 1/8 18 
1.4 1.4 11/64 
1.7 1/4 1/4 1/4 1/4 
2 2.0 2.0 19/64 
2.35 11/32} 11/32 
2.8 2.8 13/32 
3.4 1/2 1/2 1/2 
4 4 4.0 4.0 | 19/32 
4.7 11/16} 11/16 
5.6 5.6 13/16 
68 1 1 1 1 
8 8 8.0 1 3/16 
~ 9.5 1 3/8 | 1 3/8 
ll ll 1 5/8 
13.2 2 2 2 
16 16 16 16 23/8 
_ 23/4 | 2 3/4 
22 22 21/4 
25 4 4 4 4 
32 32 32 4 3/4 
1” 38 5 1/2|51/2 
“a | “4 6 1/2 
~ 53 8 8 8 
64 64 64 64 9 1/2 
76 ll ll 
90 90 i 
105 16 \16 16 16 
125 | 125 | 125 
150 
180 180 
210 
250 250 | 250 | 250 
“300 
360 | 360 
420 
500 | 500 | 500 
“600 
720 | 720 
“$50 
1000 | 1000 | 1000 [1000 











Preferred numbers below 1 of the decimal series are formed by 
dividing the numbers between 1 and 1000 by 1000. Preferred 

numbers above 1000 are formed by multiplying the numbers between 
1 and 1000 by 1000. 

Above 16 the fractional Preferred Numbers are the same as the 
decimal Preferred Numbers. 

A 150% increase is obtained by using every second step in the five 
series, starting with 1 going up or down. 

Percentage figures in headings are approximate averages . 
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Johnson Goes Light on Guarantees 


Y HAT’S off to General Bill 
M Whosit. He’s a glutton for 

punishment and came back to 
see Old Man Johnson the other day for 
more dope on specifications. And he 
wants to have them right—or as nearly 
right as he can under the regulations, 
which, unfortunately, have to be drawn 
to keep the small percentage of crooks 
from gouging the government. 

“Tom,” began the general, “I’ve been 
thinking a lot of the lambasting you 
gave me the other day (AM—Vol. 78, 
page 577). Been letting it soak into 
my system, and several of my officers 
are interested, too. Now I'd like to 
get your slant on our idea of guaran- 
tees.” And he handed one to Tom. 

“Guarantees. are funny animals, Bill. 
They usually cover too much or too 
little. Just take these you have here. 
Guarantees of both gross and net pro- 
duction and a ‘guarantee of maximum 
percentage of rejects.’” 

“Well, what ails them, Tom? We 
want to know what we can count on.” 

“Sure, Bill. And the maker will be 
glad to guarantee all you ask as long 
as he has any control of production. 
But when you ask him to guarantee 
performance in your shop after the ma- 


JOHN R. GODFREY 


chine is in the hands of your men, it’s 
another story, unless you also specify 
conditions of materials, tools and cool- 
ants, as well as the skill and good in- 
tentions of your men. When the fault 
lies with the machine itself and is not 
due to things which happen in your 
plant, he’s guilty and ought to be glad 
to make it right.” 

“But he furnishes the tools so they 
ought to be O.K., Tom.” 

“They probably are, when he turns 
the machine over to you. They may be 
damaged at the first grinding or they 
may be replaced by poorer material and 
with incorrect cutting angles. The ma- 
chine may be neglected both as to lubri- 
cation and coolant supply. Few work- 
men will admit being at fault. Most of 
us try to find an alibi when things go 
wrong. Lack of production due to care- 
lessness or to insufficient training will 
usually be laid to the machine if pos- 
sible.” 

“But the foreman must know when 
it’s the man’s fault, Tom.” 

“He probably does. But he'll also 
probably back up the man so you won't 
think the failure is a reflection on his 
ability as a boss. He wants you to 
think his eagle eye is on the job every 


minute. I remember one foreman who 
believed in big glass oil cups on his 
machines. He had covered the ma- 
chines till they looked like Christmas 
trees. Said he could see at a glance 
when men didn’t keep ’em filled as they 
should. Then he took me out to prove 
it. He was right. Nearly every one 
was empty—and was he sore?” 

“Any other reasons, Tom?” 

“Yes, when a machine has been 
bought contrary to the foreman’s sug- 
gestion he may consider it a reflection 
on his judgment. I know one case 
where the machine failed from lack of 
lubrication. The foreman knew it and 
so did the maker’s service men who re- 
paired it. They reported it to their 
office, of course. But the builders felt 
it to be cheaper to shoulder all the cost 
of repairs and travel rather than go to 
bat with this foreman, who had a drag 
when it came to placing orders for 
new machinery.” 

“Well, Tom, what about rejects? The 
machine ought to turn out good work.” 

“Sure—and it probably will if it gets 
a chance. But rejects may be due to 
the tools, to the wear of inspection 
gages or to inspection methods. Some 
force a snap gage over a piece and re- 





The big oil cups showed clearly enough that the machine had not been oiled 
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ject it as small if it goes over easily. 
Others want the gage to go over by its 
own weight and call anything else large. 
Tools improperly ground may cause re- 
jects, as may dull drills or taps or dies. 
I’ve known a change in coolant to make 
a difference in the diameter of a piece 
of work on a screw machine.” 

“If I didn’t know better, Tom, I'd 
think you were building machine tools 
and trying to prove an alibi when they 
were below par. I don’t quite see how 
all the things you mention are likely to 
happen in our shop.” 

“They probably won't, Bill. But if 
they did and you had the machine 
builder sewed up with a lot of guaran- 
tees he might have to fold up and call 
in the sheriff. I want to see you get the 
best machines built just as I mean to 
when I buy for my own shop. You’ve 
got to have guarantees. But make them 
reasonable and allow for contingencies 
that are not in any way the fault of 
the builder. If he tries to short-change 
you, soak him plenty. But don’t make 
it possible for his machine to be framed 
in your shop, intentionally or other- 
wise.” 

“That’s a new one, Tom. Just how 
can you ‘frame’ a machine?” 

“It’s been done lots of times, Bill. 
Sometimes it’s the operator, sometimes 
the foreman. Sometimes it’s a personal 
grouch because you didn’t buy the ma- 


chine he wanted. Once in a while an 
over-ambitious salesman for a rival ma- 
chine splits a commission with the 
framer, if he gets an order. If the 
operator or the foreman doesn’t like a 
machine, it has a hard row to hoe in 
any shop. If both are ‘again’ it, it 
hasn’t got a prayer of a chance.” 

“But you've got to decide what ma- 
chine is best for the work. You can’t 
have your men pick it out for you. 
You’re the one _ that’s responsible. 
They’ve got to like what you buy.” 

“True, Bill. But sugar gets more 
flies than vinegar. Many shop man- 
agers find it pays to sell the new ma- 
chine to the men before it goes into the 
shop. One very successful super I 
know sends his foreman and the operator 
to see the machine at work in a nearby 
shop. He paves the way by pointing 
out some of its good features. They 
usually sell themselves on the machine 
and think they helped to pick it. 
When they feel it’s partly their baby, it’s 
got to work—and it usually does. 

“Make your guarantees reasonable, 
Bill. How would you like to guarantee 
making nine bull’s eyes out of ten at 
target practice? There are so many 
things that may make it impossible to 
guarantee perfection that you'd hesitate 
a lot, I know. Put yourself in the 
builder’s place and let your conscience 
be your guide.” 


Why a Time Study?—Discussion 


JAMES PRESTON 


Referring to the article by P. Kornau 
under the title given above (AM—Vol. 
78, page 511), time and motion studies 
are not merely devices to secure a 
blanket labor rating over an entire cycle 
of movements, but to ascertain the 
degree of efficiency being realized in the 
use of money invested in equipment, 
tools, labor and material. To secure 
such a rating, it is necessary that the 
unit of expenditure be broken down into 
the various elements entering into the 
total cost. This can be done only by an 
experienced observer who is capable of 
noting, segregating and tabulating un- 
profitable factors in the various ele- 
ments, with their elimination in view. 

Of the inanimate elements, such as 
machines, tools and materials, the ob- 
server needs to be a first-class mechanic 
knowing speeds, feeds and capacities 
combined with a knowledge of teol de- 
sign. In his study of the human ele- 
ment, he should be something of a psy- 
chologist and a diplomat, knowing 
human reactions and able to secure the 
confidence of the operator. No grind- 
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ing down of labor is anticipated in true 
time and motion studies. On the con- 
trary, their object is to give the oper- 
ator the benefit of up-to-date mechanical 
aids, to advise him of the most effective 
methods and to set a labor award con- 
sistent with the degree of efficiency 
shown by him in his use of these meth- 
ods and mechanical aids. 

After the studies have been com- 
pleted, it should be possible for any 
analyst to set down detailed standard 
instructions for future guidance, not 
only for the particular job studied, but 
for all work of a like nature. Tables 
and charts compiled from such studies 
are extremely valuable to the plant 
management for capacity-control pur- 
poses, for setting delivery dates, and to 
the sales department in bidding for 
new work. 

Taken by and large, money spent in 
true time and motion studies made by 
competent observers is probably one of 
the most profitable investments that 
any enterprise can make, and labor 
award set on this basis is far more just 


as a whole than hit-and-miss or per- 
sonal-favor methods of the average shop 
management. It is true that individuals 
react differently while under observa- 
tion. Some work feverishly, some are 
extremely nervous, some remain in full 
control of their emotions and work nor- 
mally, while others give a good imita- 
tion of a slow-motion picture in an at- 
tempt to fool the observer. It is in 
dealing with the human element that 
the observer will show his greatest value 
to both men and management by his 
skill in reading humanity. 

No doubt there are places where time 
and motion studies are a farce. Under 
such conditions the results are naturally 
dangerous to both the life of the enter- 
prise and the pay envelope of the 
worker. Like any other class of labor, 
there are some men attempting time 
and motion studies who would be of 
greater value in some other kind of 
work. Nevertheless, time and motion 
studies, regardless as to whether the 
payment is by piecework, day work or 
premium, are the most equitable bases 
for rate setting and will most likely re- 
main as principle guides in progressive 
industry. 


Sharp Corners 


It has long been known that notches, 
oil holes, grooves, tool marks and cor- 
rosion pits in machinery parts produce 
abrupt changes of section with conse- 
quent stress concentration and have 
been responsible for many failures. 
However, a study of this subject by Dr. 
D. J. McAdam, Jr., chief of the optical 
section, the National Bureau of Stand- 
ards, has resulted in some quantitative 
data. The Bureau’s work has demon- 
strated that the damaging effect of cor- 
rosion pits and other notches increases 
with the hardness or strength of a given 
metal. Thus the corrosion time re- 
quired to cause serious loss of resistance 
to repeated stress is much less for high- 
strength than for low-strength steels.” 
For example, 15 per cent damage was 
produced in low-strength steel in 60 
days, while less than one day was re- 
quired to damage a spring steel to the 
same extent. 

The damaging effect of a notch differs 
greatly for metals of different types. 
The effect of a notch on copper, Dr. 
McAdam found, is greater than the ef- 
fect on steel of the same strength. The 
relationship between notch sensitivity 
and various other properties of metals 
such as work-hardening capacity has also 
been studied. Because the presence of 
a sharp notch may counterbalance any 
advantage of superior strength, in many 
cases, effort spent in producing high 
strength materials may be wasted. 
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-IDEAS-: 
FROM PRACTICAL MEN 


Mechanism for Closing the 
Wrappings of Packages 
F. H. MAYOH 


A device for twisting the open end 
of foil, as at A, to close it on a package 
wrapped in it is shown in the illustra- 
tion. The twisting action is accomplished 
by rotating the unit while the package 
is stationary. 

Jaws at the ends of arms B are opened 
and closed by links C through longi- 
tudinal movement of rod D in the hollow 
shaft F. The unit is operated to twist 
the foil by revolving it by pulley H, 
which is intermittently driven by a belt 
from the machine. The movement of 
rod D is controlled by lever J, which is 
operated by the cam-operated rod K. 
At the upper end of lever J is a yoke 
engaging the flanged collar L, which 
collar is connected to rod D by a pin 
passing through a lengthwise slot in the 
hollow shaft F. As lever J moves the 
flanged collar to the left, the movement 
is transmitted to rod D and through it 
to links C, opening the jaws as shown 
in the small view in the lower left-hand 
corner of the illustration. At the same 
time, spring M is compressed. 

The open jaws permit a mechanism 
indicated at N to enter sidewise and 
remove the package. Another package 
is fed to the jaws by a mechanism (not 
shown). As soon as the cam lobe passes 


the roller on the right-hand end of rod 
K, spring M moves collar L to the right, 
which movement is transmitted to rod 
D, closing the jaws by the action of 
links C. The unit is then rotated and 
the jaws twist the open end of the foil 
and close the package. 


W anted—A New Diamond- 
Pointed Angle Tool 


Here is a question for the writers of 
contributions to this department to 
answer. A friend tells us that he wants 
a new design of angle tool which permits 
the insertion of a diamond nib at any 
desired angle, and the turning of the 
diamond to any angle. The editors be- 
lieve this question to be worth putting 
before readers of this department. 


An Aid in Reading 
Micrometer V erniers 


N. M. MOORE 
Hamilton, Ontario, Can. 


In reading the vernier of a microm- 
eter graduated to 0.0001 in., it is 
difficult to read the figures connecting 
the lines quickly, especially when the 
micrometer is opened 4% in. or more. 
In connecting the lines with the figures, 
it is necessary to run the eye up and 
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Packages wrapped in foil, but with one end open, are automatically 
fed to this device, the jaws of which close them by twisting the foil 
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With the vernier figures marked 

on white paper secured to the bar- 

rel, there will be no difficulty in 

reading the vernier quickly and 
correctly 


down the lines several times, because, 
with long lines so close together, the eye 
is likely to become confused and wander 
from one line to the next and so mis- 
take the reading. 

The difficulty was obviated by wrap- 
ping a piece of white paper around the 
barrel, securing it with a rubber band, 
and penciling the figures on the end 
next to the thimble, as indicated in the 
illustration. If the end of the paper on 
which the figures are marked is kept 
close to the thimble, there will be no 
difficulty in reading the vernier quickly 
and correctly. 

















The point of a toolbit of high- 
speed steel was ground on one side 
to a section of a cone 


Grinding a Section 
of a Cone 


J. E. MOORE 


A professor from the university wanted 
us to make him a special tool for the 
science department. The tool was to 
be made of high-speed steel and to have 
a point of the shape A, Fig. 1, such as 
would be obtained if a 4% square sec- 
tion were cut from a cone. 

A piece of cold-rolled shafting was 
turned as in Fig. 2. A %-in. groove was 
then milled parallel with the axis of 
the cone and the upper surface was flat- 
tened by milling until the groove was a 
scant ¥% in. deep. Four holes were 
drilled and tapped for screws for clamps 
and a %%-in. square high-speed steel tool- 


—<—-— 
ae 








bit was clamped in the groove, the whole 
appearing as in Fig. 3. The assembly 
was put in the lathe and the point of 
the toolbit was ground even with the 
cone, using a toolpost grinder. When 
the tool was finished, the point was the 
desired shape. 


Tools for Cutting Off and 
Piercing Viscoloid Strips 


CHARLES H. WILLEY 


In a small shop forced to compete 
with larger and more modern plants for 
a share of business, satisfactory tools 
that are inexpensive are an important 
problem. One such set of pillar tools is 
illustrated and is used for making the 
many thousand window strips of vis- 
coloid for the dash ammeters of Ford 
cars. The tools pierce two holes and 
cut off the strips at each stroke of the 
press. 

The stock is fed into the tools be- 
tween the guides A on the platen B, 
under the stripper C and against the 
stops D. The first piece is cut off 
without being pierced, but the stock for 
the second piece is pierced before it is 
cut off, and a finished piece is pro- 
duced at each stroke of the press after 
the first. The finished pieces drop 
through the opening F and into a box. 

The punches for piercing and cutting 
off are mounted in the punch-holder H, 
the concave section J being for clear- 
ance for the operator’s fingers, which are 
stopped by the stripper C. Additional 
precaution is taken having the operator 
use an ordinary rubber-tipped pencil as 
a pusher as the strip of stock becomes 
short. The piecework rate is one cert 
per 200 pieces. 


Simple Fixture for Splitting 
Bearing Blocks 
Discussion 


CHARLES C. TOMNEY 


Chief Tool Designer, 
Carrier Engineering Corporation 


On reading the article by F. Server 
under the title given above (AM—Vol. 
78, page 422), I was reminded of the 
method we use for splitting bearing 
blocks of various sizes. The blocks A 
are made of comparatively soft metal 
and are so thin at the places where they 
are cut that they do not have to be 
clamped in the fixture. 

The base of the fixture has a short 
tongue at each end to fit the slot in 
the machine table and is attached to 
the table by a bolt through the hole B. 
The vertical part is bored and reamed 
for the shank of the stud C, the work 
being located on the stud, which is flat- 


tened at both top and bottom and has 
a slot at D for saw clearance and for 
setting the saw central. Interchange- 
able studs are provided for holding bear- 
ing blocks of various sizes. The flat 
at the top of the stud is for clearance 
for the burrs thrown up in sawing, and 
the flat at the bottom is to clear these 
burrs when the bearing blocks are 
turned around for the second cut. 

In order to square up the bearing 
block, the adjustable plate F is so set 
that the edge of the block just clears 
it by a few thousandths of an inch. 
The plate has a tongue at H to engage 
the slot J and is held in place by a cap- 
screw. Before being sawed, the bearing 
block is stamped on each side with the 
same number so that the mating halves 
can be identified. After the saw has 
made the cut at the top, the bearing 
block is removed from the stud and is 
replaced bottom side up. Then the final 
cut is made, splitting it in two. 
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Bearing blocks are mounted on a stud and are located by an adjustable 


plate. 


No clamping is necessary as the comparatively soft metal is thin 


where the cuts are made 
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Window strips for dash ammeters are pierced and cut off in these 
pillar tools at a rapid rate. The finished pieces drop through an 
opening in the bolster 
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A Three-Direction Cam 


HENRY CHESTER 


It was desired to increase the speed 
of a machine and reduce its noise and 
vibration. The machine has an arm 
that works forward, down and to the 
right, and then left, up and back to 
complete the cycle. 

In the former machine, of foreign 
make, some of the movements were 
spring actuated, and as the speed of 
operation was at the rate of 1500 r.p.m. 
the machine made a clatter comparable 
to an air hammer. With the three di- 
rection cam shown in Fig. 2, it was 
possible to increase the speed twenty- 
five per cent and greatly reduce the 
noise. The various movements were 
smooth and continuous and spring 
breakage was eliminated. Details, in- 
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Fig. 1—Development of the cam 
and section showing its radial move- 
ment. Fig. 3—Plan view of lathe 
that makes clear how the weighted 
cables control movement of the 
work in both directions 


Fig. 2—Completed cam 
showing the block in- 
serted to fill the open- 
ing for entering the 
cutter and maintain a 
continuous surface on 
the working side 


cluding a development of the path of 
the cam, are shown in Fig. 1. 

The cam was cut on a bench lathe, 
using a master edge and face cam. A 
plan view of the layout is seen in Fig. 3. 
The first operation in cutting was to 
use an end mill and cut the right and 
left path to a predetermined depth and 
concentric with the center of the cam. 
The next operation used a cherrying or 
spherical cutter and machined the up- 
and-down, and forward-and-back groove. 
The path for the up-and-down, and 
forward-and-back movements is ma- 
chined for a spherical roll. This roll is 
made of non-ferrous material in the 
shape of two hemispheres, with a spring 
washer between the two halves. This 
method of roll construction reduces 
friction and contributes to silent oper- 
ation of the machine. 

Referring again to Fig. 3 which shows 
the way in which this cam was cut, it 
will be seen that the movement of the 
cam support A is kept in contact with 
a master cam by weighted cables that 
control both longitudinal and fore and 
aft movements. The in-and-out move- 
ment of the cutter is controlled by a 
periphery cam B acting against the stop 
C, while the curved cam path depends 
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FIG.3 











on the face cam D and the stop E. 
Though simple, this method enabled 
duplicate cams to be cut in reasonable 
time. 


The jaws are forced against the 

work by screws and are released by 

springs when the screws are slack- 

ened. Screws for leveling the work 
are provided 


Gripping Jaws for Milling 
Machines and Planers 


Cc. W. PUTNAM 


The illustration shows one of two pairs 
of jaws for the milling machine or the 
planer. The other pair is a duplicate. 
The purpose of these jaws is to hold 
work similar to that indicated in heavy 
dotted lines, as well as slab castings. 

The base carrying the jaws is in the 
form of an angle plate and is provided 
with a tongue to fit the slot in the ma- 
chine table. The pivoted jaws A are 
tool steel, serrated, hardened and then 
ground to fit pockets machined in the 
base. They are operated by the bind- 
ing screws B and are released from the 
work by springs when the binding screws 
are slackened. At C are leveling screws 
having square heads fitting freely in 
square holes cored in a projection of the 
base to prevent them from turning when 
the nuts D are adjusted. 
















































































SHOP EQUIPMENT 


NEWS 


Bardons & Oliver No. 3 
Universal and Plain Turret Lathes 


Bardons & Oliver, Cleveland, Ohio, 
are now offering No. 3 Universal and 
Plain Turret Lathes with a bar capac- 
ity of 114 in., and swing of 15% in. 
The plain turret lathe differs from the 
universal lathe only in that it is not 
equipped with power cross and longi- 
tudinal feed to the carriage. 

These lathes can be had with either a 
12-speed or an 8-speed all geared head. 
The 12-speed head provides a speed 
range from 67 to 1,015 r.p.m. when 
using a 1,200 r.p.m. motor, and from 
100 to 1,525 r.p.m. when using an 1,800 
r.p.m. motor. The 8-speed head pro- 
vides a speed range from 75 to 1,015 
r.p.m., when a 1,200 r.p.m. motor is 
employed, and from 113 to 1,525 r.p.m. 
when an 1,800 r.p.m. motor is used. By 
mounting the spindle and shafts on anti- 
friction bearings and employing helical 
gear teeth on the higher speed gears, 
a quiet, free-running head at high speed 


is assured. In addition to the double 
multiple disk clutch conventionally used 
for start, stop, and reverse, the head 
embodies a second double multiple disk 
clutch through which an instantaneous 
speed reduction of 2 to 1 may be ob- 
tained for threading, reamihg and simi- 
lar operations. Sliding gears furnish all 
other speed changes. Positive forced feed 
oiling is delivered to the front and rear 
spindle bearings and, through hollow 
shafts, to both multiple disk clutches 
from a constant speed pump inside the 
head. The spindle end of flanged type 
affords rigid mounting for chucks or 
fixtures and reduces overhang from the 
front spindle bearing. A standard flange 
type ball bearing motor is bolted di- 
rectly to the end of the head, and the 
rotor is pressed on the first drive shaft. 

The universal carriage has power 
longitudinal feed as well as power cross 
feed, making it possible to do turning 





and boring as well as facing and forming 
with tools mounted on the cross slide. 
Six reversible power feed changes to the 
carriage and cross slide are obtain- 
able independently of the turret feeds 
through the carriage apron by shifter 
levers. Feeds are engaged or disengaged 
by means of knock-out levers and cam- 
operated cone friction clutches. An 
indexing stop cylinder, carrying six in- 
dependent adjustable stop screws, au- 
tomatically disengages the carriage lon- 
gitudinal feed. The cross feed is 
automatically disengaged by means of 
an adjustable trip dog on the cross slide. 
When taking facing cuts the carriage 
can be clamped to the bed by a single 
lever, and when taking turning cuts the 
cross slide screw can be locked by means 
of a binder screw. 

Automatic indexing of the square tur- 
ret is performed by the same handle 
that clamps it to its seat. An open- 
side toolpost, having serrated wedges to 
provide height adjustment for the cut- 
ter, is attached to the rear of the cross 
slide. 

The saddle is of patented cantilever 
constryetion to permit the cross-slide 
carriage to pass partly underneath, 
giving the turret slide a long bearing 
in the saddle and reducing overhang. 
The turret revolves on a tapered roller 
bearing and is automatically released, 
indexed and clamped by the backward 
and forward movements of the turret 
slide. Six visible independent stop 
screws are carried in a stop cylinder 
which indexes automatically with the 
turret. These screws may be adjusted to 
disengage the power feed at any desired 
point for each of the six turret faces. 
Six power feed changes to the hexagon 
turret are obtained through the saddle 
apron gearbox independently from the 
carriage. The saddle apron is com- 
pletely inclosed for flood lubrication. 

The automatic chuck and bar feed 
are both operated by a single lever 
under the front of the head. Forward 
movement of the lever opens the collet 
and feeds out the bar, while the back- 
ward movement closes the collet. The 
collet grip has been increased to with- 
stand the heavier feeds of which the 
machine is capable. 


**Sta-Put’’? Extreme- 
Pressure Gear Oils 


E. F. Houghton & Co., Philadelphia, 
Pa., has added to its line of “Sta-Put” 
oils a series of lubricants designed to 
meet extreme-pressure gear lubrication 
problems. This viscous oil series covers 
all the requirements from that of light- 
duty speed reducers to the heaviest of 
worm- or herringbone-type speed reduc- 
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ers operating under shock loads. The 
company states that tests on standard 
measuring machines show that “Sta- 
Put” 600-series extreme-pressure gear 
lubricants are capable of withstanding 
from three to five times the load that 


straight mineral oils of the same type 
are capable of doing. It is further 
stated that the actual torque readings 
show that the lubricants will carry these 
loads with reduced frictional losses of as 
much as 30 to 50 per cent. 


Sundstrand 6-In. Stub Lathes 


Semi-automatic and automatic 6-in. 
Stub lathes are being built, each in three 
models, by the Sundstrand Machine 
Tool Co., Rockford, Ill. The three 
models are as follows: Model A—Has 
a chain drive from motor to speed box; 
gear drive to spindle, the spindle speed 
range being from 62 to 663 r.p.m.; 
Model B—has a chain drive from motor 
to speed box; gear drive, including a 
non-metallic idler, to spindle; spindle 
speed range from 192 to 1790 r.p.m.; 
Model C—has a flat belt drive direct 
from motor to spindle, spindle speed 
range from 1,000 to 3,500 r.p.m. Motor 
pulley has a taper hole which fits a 
tapered bushing on the motor shaft. 
This construction makes it easy to 
change motor pulleys in two or three 
minutes. 

Besides the speed ranges given above, 
specifications are as follows: Capacity 
between spindle nose and _tailcenter, 
1634 in.; swing over bed ways, 17 in. in 
diameter; swing over front and rear tool 
slide ways, 7% in. diameter; hole 
through spindle, 143 in.; front carriage 
feeds, Models A and B, 0.008 to 0.086 
in.; front carriage feeds, Model C, 
0.0015 to 0.042 in. 

An adjustable control stops the spin- 
dle before completion of the rapid re- 


turn. The live tailcenter is equipped 
with ball bearings and the tailstock is 
equipped with a quick-acting clamp. 
The tailstock itself is of the quick-act- 
ing lever-operated type. An improved 
mechanism provides accurate and reli- 
able automatic engagement and disen- 
gagement of feed and complete control 
of the operating cycle on the automatic 
machine. Pick-off gears for the spindle 
speed changes are fully inclosed, but 
readily accessible. Set-up of the auto- 
matic machine is facilitated by hand ad- 
justment for the carriages. A separate 
motor drives the rapid traverses on the 
automatic machine. The rear slides are 
made in light and heavy duty types. 
Pick-off gears for the feed changes are 
fully inclosed but readily accessible. 


Multiple-Spindle Drillheads 
for “‘Super Service”’ 


Radial Drills 


The Cincinnati Bickford Tool Co., 
Oakley, Cincinnati, Ohio, has patented 
a self-counterbalancing mounting bracket 
for multiple-spindle drillheads to be used 
on its “Super Service” radial drills. The 
bracket compensates for the weight of 





Sundstrand 6-In. Stub Lathe of standard design 
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the drillhead, and the head and mount- 
ing bracket may be removed in a few 
minutes so that the machine can be used 
for other work. The illustration shows 
a 6 ft. radial drill equipped with a 
fixed-center, ball-bearing drillhead to 
carry three, 114-in. drills, spaced on 234 
in. centers, each spindle having vertical 
adjustment. Another mounting is of 
the swivel type, not illustrated, to per- 
mit rotary adjustment of the drillhead. 

Either type of drillhead has the 
spindles in line, but other types of drill- 
heads are equally applicable. Bolt-cir- 
cle drilling of several diameters is being 
handled with an adjustable-center-dis- 
tance drillhead. 


Dumore 
No. 9 Hand Grinder 


The Dumore Co., Racine, Wis., offers 
the No. 9 hand grinder for production 
grinding of large and small dies and 
molds, and for the cleaning up of weld 
spots. Although the motor develops 3 
hp., the tool weighs only 7 lb. A fea- 
ture is an air filter which keeps out 
the grinding dust. This filter is in- 
closed in the end cap and can be re- 
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moved for cleaning. Overheating of the 
tool is prevented by a vacuum cleaner 
type of ventilating fan. The tool is 
equipped with three ball bearings and 
operates at a speed of 14,250 r.p.m. It 
can be supplied with either a spade- 
type handle, as shown, or with a handle 
mounted on the side. The tool comes 
complete with wheel arbor, chuck for 
mounted wheels, small extension spindle 
and two grinding wheels. 


National Type BB 
Oil and Grease Seal 


The National Motor Bearing Co., 
1197—78th Ave., Oakland, Calif., has 
developed a Type BB oil and grease 
seal which is claimed to exclude com- 
pletely extraneous matter and to provide 
positive imprisonment of oil, grease and 
fluids. The seal consists of an outer 





seal case that locks the seal assembly 
and which has a press-fit of 0.002 in. 
on the diameter. An equalizing annular 
garter spring within the case provides a 
uniform continuous contact of the seal- 
ing member at all points circumferenti- 
ally. The actual sealing member is 
made of various materials, usually a proc- 
essed leather, to suit different condi- 
tions such as temperature, peripheral 
speeds, unbalanced pressures and chemi- 
cal activity. A catalog describing the 
seal and showing applications has been 
published. 


Newton Special Rotary Milling Machine 


The Consolidated Machine Tool Cor- 
poration of America, Rochester, N. Y., 
recently built a special “Newton” rotary 
milling machine for profile milling the 
various surfaces around the outside of 
square or rectangular castings having 
rounded corners. The particular ma- 
chine illustrated was equipped for mill- 
ing two beads around the outside of 
aluminum washing machine tubs. It 
has two opposed vertical spindles, which 
in the case of the job shown carry con- 
cave milling cutters for profile milling 
the two continuous beads. These verti- 
cal spindles are mounted in Timken 


bearings, the upper spindle being ad- 
justable by an eccentric sleeve to com- 
pensate for cutter grinding. 

The rotary table is equipped with a 
special fixture for holding the castings. 
This rotary table is provided with a 
circular feed and is mounted on a re- 
ciprocating slide. Loading and unload- 
ing the castings is accomplished by 
traversing the table to the limit position 
nearest the operator. As soon as the 
casting is loaded and clamped the re- 
lease lever starts a complete cycle in 
which the two beads are milled in one 
revolution of the table. 


Oxweld CM-8 
Cutting Machine 


The Linde Air Products Co., 30 E. 
42nd St., New York, N. Y., has added 
the “Monitor” CM-8 cutting machine 
which does automatic straight-line cut- 
ting of practically unlimited length, 
straight bevel cutting, two bevels at a 
time if desired, plate edge preparation, 
circle or ring cutting of diameters up to 
100 in., and the cutting of curved or 
irregular shapes. The machine is easily 
portable. One blowpipe, the Oxweld 
C-7, permits cuts up to 12 in. The 
Oxweld C-22 blowpipe may be substi- 
tuted for heavier cutting, and certain 
flame-machining operations. Provision 
is made for the use of two blowpipes 
simultaneously. These can be mounted 
either on the same or opposite sides of 
the machine and adjusted independ- 
ently. The slide for the blowpipe hold- 
ers is constructed so that it may be 
swung into any horizontal position over 
a working arc of 250 deg. Protractor 
scales gage the tilting of the blowpipes 
in either direction parallel to the side 
of the machine through 90 deg., and 
to 90 deg. at right angles to the side. 

















Fig. 1—Special Newton Vertical Rotary Milling Machine developed for profile milling 
two beads on the outside of aluminum washing machine tubs. Fig. 2—Close-up of the 


special fixture for holding the castings. 
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The table is mounted on a reciprocating slide 
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Williams, White Universal Tube 


Bending Machine 


Four sizes of a universal tube bending 
machine are being built by the Williams, 
White & Co., Moline, Ill. The No. 1%4 
U will bend up to and including 144 in. 
tubing, xs in. wall, 6 in. radius; No. 2-U, 
up to 2 in. tubing, % in. wall, 8 in. 
radius; No. 3-U, up to 8 in. tubing, %4 
in. wall, 12 in. radius, and No. 4-U, up 
to 4 in. tubing, 4 in. wall, 24 in. radius. 

Features of these machines are as fol- 
lows: All moving parts are hydrauli- 
cally driven through racks and pinions; 
the clamp is of the toggle type; tubes 
are unloaded after bending without the 
operator touching the dies; either right- 
hand or left-hand bends can be made; 
table is dropped in front so that short 
bends can hang down, making it unnec- 
essary to change the machine from 
right- to left-hand for many jobs; the 
cross clamp holds the same way for 
either right- or left-hand bends; bending 
pressure is applied directly to the cast 


steel swinging arm and not to the shaft 
supporting the die; an adjustable auto- 
matic stop and graduated table front 
cuts the set-up time; the rear of the 
table is graduated to simplify the set- 
ting of the arbor pull cylinder for 
changes in radius; the bending dies work 
either right- or left-hand, by turning 
them over right to left, and if it is de- 
sired to pull the mandrel through the 
tube instead of the tube off the mandrel, 
the die is turned over front to back. 
The swinging arm or tube puller is 
cast steel and fitted with a toggle-oper- 
ated clamping device as shown in Fig. 2. 
The swinging arm extends through the 
table, and the main drive gear is at- 
tached to the lower end. Passing 
through the swinging arm is a steel shaft 
with an enlarged top for supporting the 
die. A jaw clutch attached to this shaft 
holds the die in position for bending and 
is thrown out for unloading. The swing- 





Fig. 1—At the right is the hydraulic arbor-operating cylinder that is 

adjustable in the T-slot for changing the radius of bending. Fig. 2— 

The cylinder mounted at an angle operates the toggle clamping device 

for the swinging arm. The cross clamp is actuated by a rack and 

pinion at the opposite side. Fig. 3—In this view the swinging arm is 
shown as having moved through 180 deg. 
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ing arm gear is driven by a rack at- 
tached to the main cylinder. 

A cross clamping device is located on 
the top of the table. It is operated by 
a rack and pinion attached to a double- 
acting hydraulic cylinder that holds 
either for right- or left-hand bending. 
Notches across the top of the clamping 
device permit adjustment of the rollers 
that back up the sliding die. A T-slot 
across the rear end of the table sup- 
ports the arbor-operating cylinder and 
the sliding-die cable pull-back. The 
table is graduated on the top to simplify 
setting this cylinder for changes in 
radius. The cylinder is double acting 
to push the arbor into the tube before 
bending and to pull it out after the 
bend is made. 


**Logan”’ Hydraulic Forcing 
and Broaching Press 


The Logansport Machine Co., Logans- 
port, Ind., is now producing a line of 
welded-steel hydraulic forcing and 
broaching presses, in capacities from % 
to 50 tons. The oil reservoir is in the 
column, and the oil pump and valves 











are mounted on a panel, attached to the 
column. The pump is chain driven by 
a motor mounted on top of the press. 
The hydraulic control valve is either 
foot or hand operated. Automatic or 
manual reverse of the ram is provided, 
and reverse can be made at any point 
of the down stroke. When the ram 
reaches the top position the pump by- 
passes and does not work against the 
pressure. A stop rod is arranged on the 
side of the press for regulating the 
length of the down travel and the stop 
position of the ram at top stroke. 
Tables of various heights and designs 
can be furnished to suit special require- 
ments. Hydraulic or air-operated work- 
holding fixtures can be designed. 


**Racine’’ Variable-V olume 
Hydraulic Pump 
The Racine Tool & Machine Co., 


Racine, Wis., is marketing a variable- 
volume hydraulic pump which will de- 
liver pressures to 500 Ib. per sq. in. and 
momentary pressures up to 1,000 lb. per 
sq. in. This pump is available in three 
sizes, with volume ranges to 2,000, 4,000 
and 6,000 cubic in. per min. These sizes 
are all furnished in one size of pump 
case, the variations in capacity being 
obtained by varying the width of pump- 
ing rotor. 

Pumps are the multiple-vane type, 
having thirteen vanes, which when re- 
volved at a constant motor speed of 
1,200 r.p.m. provide 15,600 impulses per 
min. to insure smooth operation. The 
volume is controlled by offsetting the 
governor ring or pumping chamber 
mechanically or automatically. Auto- 
matic control is provided by a piston 
type of hydraulic governor. This feature 
eliminates by-passing of oil with con- 
sequent reduction in temperature rise, 
and also reduces the horsepower input in 
direct proportion of the volume of oil 
pumped. The pump is small and can 
be built into machines. 


Century Eight-Speed 
Gear Motor 


An eight-speed gear motor consisting 
of a four-speed motor and a two-speed 
gear unit is being offered by the Cen- 
tury Electric Co., St. Louis, Mo. Two, 
four and six-speed gear motors are also 
available. The motor may be wound 
for either single-, two- or three-phase 


power. These gear motors make use of 
a standard, horizontal ball-bearing 


motor. A resilient coupling is used be- 
tween the motor and the gear unit. 
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Lincoln 75-Amp. Welder 





“Racine” Variable-Volume Hydraulic 
Pump 





Modine Unit Heater 





Century 8-Speed Gear Motor 


Lincoln 75-Amp. Welder 


The Lincoln Electric Co., Cleveland, 
Ohio, can now supply a 75 amp. welder 
for operations on thin sheets, plates and 
shapes. Known as the SA 75 this unit 
will deliver as low as 20 amp. at the 
are without the use of auxiliary devices. 
The supply is a uniform current of 
proper characteristics for using elec- 
trodes as small as ys in., and thus can 
be used on materials as light as 24 gage. 
The welder employs a 25-volt are with 
a current range from 20 to 100 amp. 
Besides operation on 110 volts it can 
be had for 550 or special voltages, 3, 
2 or 1 phase, and 60 or 50 cycles as 
desired. Floor space is less than 214 
sq.ft., the dimensions being 20 in. long, 
16 in. wide by 40 in. high. 


Modine Unit Heater 


The Modine Manufacturing Co., Ra- 
cine, Wis., is now manufacturing a unit 
heater of the suspended, propeller-fan 
type. The heater is suspended directly 
from the steam line and no brackets, 
pipe rods or straps are required. Six- 
teen steam and fourteen hot water sizes 
are being built. 


W estinghouse Ignition 
Welding Timer 


The Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., has developed 
a portable ignition welding timer for use 
with resistance welding machines. This 
apparatus will pass electrical current for 
periods as short as one cycle (1/60 sec.) 
and is adjustable up to 30 cycles (1% 
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sec.). The dimensions are: 46 in. high, 
42 in. long and 29 in. wide. The 
weight is 700 Ib. A unit of this size 
will carry electrical energy in magni- 
tudes as high as 700 kva., 440 volts, 
single phase. 


Buhr Multiple-Spindle 
Drilling and Tapping Heads 


The Buhr Machine Tool Co., Ann 
Arbor, Mich., is introducing a line of 
multiple-spindle drilling and tapping 
heads furnished now with pre-loaded 
ball-bearings to prevent vibration of the 
spindles and to serve as automatic take- 
up for wear on the bearings. These pre- 
loaded bearings are also of advantage 
when the drills break through the holes, 
since there is no play in individual 
spindles to increase the feed. The im- 
proved adapter H is standardized and 
interchangeable on all Buhr heads and 
makes it possible to set the head in any 
desired position horizontally to suit the 
jig or operator. A steel clamp J is used 
to prevent breakage of the clamping ears 
when cast integral with the adapter. 

The driver A is interchangeable on all 
heads and has a pilot that locates the 
driver in the head before the key enters. 
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It can be furnished with a key drive on 
the taper if desired. Idler gears B are 
the stub-tooth type and run on anti-fric- 
tion bearings, either ball or needle type. 
Spindles C are splined on the gear part 
of the shaft. They have ground tapers 
or sockets for adjustable collets. The 
mounting is furnished in three types: (1) 
Single-row ball bearing for tapping, ream- 
ing and light drilling; (2) Double-row 
ball bearing for ordinary drilling and 
boring, (3) for heavy drilling operations 
where the thrust is larger than the ra- 
dial load. Tapers in the spindles are 
ground and the run-out does not exceed 
0.0004 in. An improved type of tap 
chuck F has a double key substituted 
for the pin used in the previous design, 
and a more balanced drive is obtained. 


Acme Automatic Precision 
Nut Tapping Machine 


A fully automatic precision nut tap- 
ping machine employing straight-shank 
tapper taps has been developed by the 
Acme Pattern and Machine Co., 1559 
Niagara St., Buffalo, N. Y. This No. 2 
machine has a hopper feed of the rotary 
disk type and employs a 15-in. straight 
shank tap. The machine is capable of 


By the use of pre- 
loaded ball bearings in 
this Buhr Maltiple- 
Spindle Drilling and 
Tapping Head _ vibra- 
tion of the spindles is 
eliminated and bearing 
wear is taken up auto- 
matically 


producing threads of all classes of fit, 
governed only by the accuracy of the 
tap used. It will tap nuts from 3¢-24 
to 7-14 hexagon, 59-16 to 34-10 hexa- 
gon, or %g-16 to 34-10 square. 

Production of a threaded nut from 
the blank is as follows: The nut is 
helped on by a pusher. A cam of the 
same lead as the thread actuates the 
pusher assembly. After the threading 
operation is completed, the nut drops 
down and out of the spindle to a stop. 
This stop releases the nut and permits it 
to come to rest on the first set of holding 
jaws, only when the jaws are closed on 
the tap shank. As the first set opens 
the nut drops down on the second set 
of jaws. It is released from the tap 
and goes down the discharge chute as 
soon as the second set opens. By this 
method of tapping, all nuts are tapped 
in a direct line and each nut while be- 
ing tapped does not have to force a 
row of nuts ahead of it. 

The tapping spindle is set at a down- 
ward 45 deg. angle and uses gravity to 
expel the tapped nut. Where the grade 
of steel is likely to cause clogging be- 
cause of the nature of the chips pro- 
duced, an auxiliary sweeping device is 
arranged to insure cleaning of the tap 
shank. 

The machine is driven by a single 
pulley, mounted on a single disk clutch, 
in conjunction with an automatic throw- 
out connected to the tapping spindles. 
As a further protection another throw- 
out is connected with the tap-holding 
mechanism. Both safety devices are 
operated through a solenoid having a 
connection with the clutch. 


**Stackracks”’ for 
Stacking Boxes 


The Stackbin Corporation, Provi- 
dence, R. IL., is making “Stackracks” to 
order for the stacking of cardboard, 
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*“Stackrack” for stacking boxes 


fiber, wood or steel boxes of any size. 
This rack can be used under benches, 
behind machines and in auxiliary stock 
rooms, and the bottom box is always as 
accessible as the top one. The “stack- 
rack” is a single unit rack made of 
channel and angle steel and is finished 
in olive green enamel. 


Kent 3-in. Nutting Machine 


The Kent Machine Company, Cuya- 
hoga Falls, Ohio, is introducing a nut- 
ting machine for threading nuts on 
bolts, screws or other fastenings with 
diameter % in. or less. A production 
of 60 to 70 per cent above that obtained 








by the common bench spinner is claimed 
by the manufacturer. 

The nuts are fed down two chutes 
from one common hopper. At the bot- 
tom of the chutes the nuts are trans- 
ferred to rotating heads by specially 
designed spring actuated plungers con- 
trolled by a treadle operated by the 
machine attendant. The operator takes 
two bolts and places them in contact 
with the nuts and the spinning action of 
the rotating heads threads the nuts on 
the bolts. 

The machine is furnished in belt drive 
for mounting on the bench or can be 
furnished with direct-connected motor 
on a table, as illustrated. This table 
arrangement provides a portable outfit. 
The cross bars connecting the legs are 
the proper height for lift truck trans- 
portation. The chutes shown at either 
side of the table are for holding the 
bolts to be nutted and these are furn- 
ished by manufacturer if desired. 


EC&M Automatic Repeat 
Weld Timer 


For use in connection with resistance 
welding machines in which the elec- 
trodes of the welder are air- or motor- 
operated, the Electric Controller & Mfg 
Co., 2702 E. 79th St., Cleveland, Ohio, 
has developed an automatic repeat weld 
timer. This controller is the same as 
the standard automatic weld timer, ex- 
cept that it has an additional timing cir- 
cuit for governing the length of time the 
electrodes of the welding machine are 
separated to allow the work to be 
moved to the position where the next 
weld is desired. The “welding period” 











provided by this timer varies in inverse 
proportion to the rate of current flow, 
assuring the correct number of heat 
units are put into each weld, while the 
“off-time,” or period the electrodes are 
apart, is a definite length of time which 
is adjustable. 


Barrett Lift Truck for 
Tin Plate 


The Barrett-Cravens Co., 3255 W. 
30th St., Chicago, Ill., has developed a 
lift truck for handling the new low 4- 
in. high skids on which tin-plate is being 
shipped. The truck, in adition to hav- 
ing the single lift, compound lift and 
angle lift, is only 3% in. high in the 
lowered position. It is 15 in. wide, has 
a carrying frame 24 in. long, and a 
clearance between the forks of 5 in. It 
is capable of lifting loads to 3,500 Ib. 
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Chiseling Chisel Prices 


The meeting was over but Ed didn’t 
seem inclined to hurry away. 


“What’s on your mind, Ed?” asked 
Al. 


“Well, if you must know, Al, I’ve been 
trying to figure out some of the angles 
of price fixing that came up in the meet- 
ing. Doesn’t affect us so much perhaps, 
and then again, it may. I’m inclined to 
think that some price fixing may be 
O.K.” 


“It’s bad medicine, Ed, any way you 
look at it. But get it out of your 
system.” 


“Well, suppose there are six shops 
making cold chisels. Let them agree on 
a sales price for l-inch chisels for the 
different steels used. Suppose one 
maker has a hunch he can get more 
business by cutting his price.” 


“That’s what always happens, Ed.” 


“O.K., Al. Let him announce a cut. 
But before he makes it he must have 
his books audited by government men. 
If the new price is below cost, or per- 
haps below a reasonable profit, make 
him maintain prices or quit the game. 
If he has devised means of making 
chisels so he can make a fair profit at 
the lower cost, let him go to it. If he’s 
just a plain chiseler, he’s no use to the 
community or to his men. If he’s 
brighter than the rest he gets the busi- 
ness until they catch up with him.” 


“Isn’t that what we did before the 
NRA, Ed?” 


“Not exactly, Al. Then we had no 
check on the price cutter. He could 
make a lot of good men lose money be- 
fore he went broke himself. This way 
he couldn’t cut them unless he could 
prove he was able to make money at 
the new price.” 


NOVEMBER 7, 1934 


“Have you ever had any experience 
with government inspectors?” 


“Yes, and it seemed to me most of 
of them were on the level, Al.” 


“Sure. But how many of them had 
the guts to break the letter of the law 
when they could maintain the spirit 
and get things through by overlooking 


infractions that didn’t affect the func- 
tioning of the piece they were inspect- 
ing?” 


“Well, maybe some of them weren't 
so hot. But what’s that got to do with 
checking up cost systems?” 


“Just this, Ed. You'll have the same 
kind of man looking for minor infrac- 
tions, and making trouble over points 
that really don’t matter. No, sir. I 
don’t want any government bookkeepers 
telling me what to do. Your plan just 
won't work.” 


Would Ed’s plan make price fixing flexible enough to 


encourage initiative? 


Or wouldn’t it work—as Al says? 


Discussion 


The Better Foreman 


A foreman should have a thorough 
understanding of the requirements of 
the work he supervises, from both a 
quality and a cost standpoint. How- 
ever, it is not necessary that he be a 
skilled workman, although he is fre- 
quently strengthened by his ability to 
turn out any job in the shop. It would 
seem that the personality and the gen- 
eral background of the foreman should 
have considerable bearing on the sub- 
ject. Men of a certain type command 
respect and get good results without be- 
ing able to perform expertly any of the 
tasks they supervise. Other men not 
possessing strong qualities of leadership 
and personality depend to a certain ex- 
tent upon their ability to excel at any 
job as a means of commanding the re- 
spect of their men. 

There is one distinct disadvantage as- 
sociated with having an expert workman 
as foreman, and that is the danger of 
his jumping in frequently and personally 
straightening out troubles, instead of al- 
lowing his men to call upon their own 
resources to work out the solutions. 
Such action on the part of the foreman 


usually results in a serious neglect of 
general supervision of the department. 
As a general rule it would seem that 
it is not necessary for the foreman to 
be an expert workman, but that such 
a quality can be of valuable assistance, 
provided it is used to the best ad- 
vantage. —W. E. Benenict, 
Plant Engineer, 

Sloane-Blabon Corporation. 


It is not absolutely essential for a 
foreman to be able to do a job as well 
or better than his men. It is the ability 
to direct that is the most important 
requisite. The ability or inability to 
swing a sledge or lap a gage does not in 
any way influence the foreman’s ability 
to direct man power. The efficient fore- 
man must possess knowledge of what to 
do and when and how to do it, with 
the ability to impart that knowledge 
to others in a manner that will encour- 
age them to call upon him for direction. 
However, inability to perform the tasks 
in which he is expected to direct others 
does not, by any stretch of imagination, 
make the foreman a master manager. 


—L. Kasper. 
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The Better Foreman 


I think that both Al and Ed are right 
to a certain extent. A foreman in one 
plant manufacturing a certain kind of 
equipment may be a success due to 
his personality and ability to handle 
men. In another plant under different 
conditions he would be a total failure if 
he did not also have operating experi- 
ence on machines of all kinds and was 
able to judge whether or not his men 
were running their machines at the right 


speeds and feeds or were going about 
their jobs in the right way. 

A foreman who does not thoroughly 
understand what is being done by his 
workmen is very often a hindrance to 
the success of the concern for which he 
works. Such a man will often make 
suggestions that retard the work and 
thus lose the respect of his men, which 
soon results in their lying down on the 
job without his being the wiser. 

If a foreman is a good judge of men 
and is able to pick the good ones, he 
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will keep them interested in their work 
by giving them jobs that will make 
them think about what they are doing. 
If he gives his men credit for what they 
well, it takes the monotony out of their 
lives and makes them feel that it is 
worthwhile to put forth their best 
efforts. —Harry Swanson 


Al’s plan of making a foreman out of 
the man who is not the most expert 
workman, but the one who shows leader- 
ship, is one of good judgment. Good 
foremen are not necessarily the best 
mechanics on the job. A foreman who 
will have his men work with him, 
rather than for him, will work quietly 
and without arguments, and will see 
that the work in his department is be- 
ing done in the best way. 

Good personal relations with his men 
should be an every-day matter with the 
foreman, for upon his shoulders rest the 
responsibilities for satisfaction and effec- 
tiveness. Foremen who are leaders are 
respected because they have been able 
to fit themselves for positions above 
others by virtue of some strong trait. 

The foreman cannot expect to find 
qualities in his men that he does not 
possess or exhibit himself. Gruffness 
and unfairness may bring about dis- 
cipline through fear, but they will never 
instill loyalty and the desire to do one’s 
best on the job. 

The good foreman is one who gets the 
work done efficiently and cheerfully. In 
order to do this he must be adept in 
the execution or production end of his 
work; know that his methods are up to 
date and not wasteful; that his organ- 
ization runs smoothly; and that he has 
the loyalty and good will of his men 
behind him. R. C. Fronr. 


Ed is right. According to Al’s argu- 
ment there are lots of times when a good 
mechanic has no chance for promotion, 
tegardless of how skillful a workman 
he may be. Any mechanic will some- 
time run against a snag, and if he can’t 
get help from his foreman, who else is 
he to go to? A foreman should be a 
first-class mechanic, technically trained. 
He should be able to tell his men what 
to do and when to do it, or to do the 
job himself if necessary. 

A foreman who does not help or di- 
rect his men in a pinch will not have 
any influence over them and is the most 
worthless man on the employer’s pay 
roll. If he is not a good mechanic he 
will not know whether or not a job is 
done right, and he will surely give the 
wrong instructions some time or other 
and then put the blame for the resulting 
bad work on some one else. 

—H. L. Dersy, 
Master Mechanic, Caromount Mills. 
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